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SIR. 


1E favourable reception 
given by the public to the firſt 
edition of the following Eſſays 
emboldens me to inſcribe the 
ſecond to you. Juſtice, as 
well as gratitude, demand this 


of 
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i DEDICATION. 


| of me: Fe. or, if there is any 
merit in the following perform- 


ance, have no heſitation i in a- 


5 ſeribing it to the impreſſion that 
your nap inſtructions have | 
| made upon my mind : If I 
were capable of forgetting the 


many obligations I owe to your 


tender ſolicitude for my wel- 


fate, when I had no other per- 


ſon to direct my youthful ſteps, 


1 would, indeed, be unworthy 


of the attention you beſtowed. 
Accept, then, Dear Sir, of this 


ſmall teſtimony of my gratitude 


and 


5 5 D E DIGATI N. 111 
and eſteem. I was afraid to of- 


> TR IRS) your n name 1 pre- 
fixing it to a e unworthy 
5 of your patronage. It ſhall al- 
ways be my ſtudy ſo to act as 

not to make you aſhamed of 

the” partiality you have ſhewn ; 
me. This is the only return in 
my power to make- for all your | 
kindneſs 3 and, if I can tully 
ſacceed in this attempt, I am 
well aſſured it will be to you 


the moſt acceptable return TI 


could give. 


0 ſhall 


* 


„ D E DIGAT ION. 
1 | hall always! eſteem it my 
higheft honour to be, with the 
warmeſt affection, ; and 1 moſt 


0 


grateful eſteem, 


— 4 


Your” much obliged, 


BY 


2 * * 
By g * 
- oy 1 

2b 


Moſt obedient, and 


Monxs-niLL, 
Aug. 1776. 


JA®. ANDERSON. 
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1 D VERTISE ME NT. 


Tu E following Eſſays were written by the perſuaſion 
of the late ingenious Dr. John Gregory of Edin- 


burgh, who always wiſhed to turn the attention of man- 
kind to the purſuit of what was ſolid and uſeful in arts 
and ſciences, rather than to what might be more ſhowy 
and unimportant: And, as the“ writer concurred entirely 
with him in opinion in this reſpect, he has aimed, in theſe 
Eflays, rather to inſtruct the ignorant by a fimple enu- 
meration of a few well eſtabliſhed facts, than to amuſe the 
ſpeculative by an idle diſplay of uſeleſs ingenuity. 


The firſt part of this book was nearly in the ſame ſtate 


in which it now appears when that gentleman died, Fe- 


bruary 1773; fince which time the author has found in 
himſelf little inclination to proſecute a ſubject, which he 
was chiefly prompted to undertake by the pleafure he had 
in doing what he thought might be agreeable to a friend 


he ſo much eſteemed ; and from the proſpect of having 


his performance reviſed by one who would have been no 


leſs ready to have corrected the faults, than to have ap- 


proved of what he might have deemed praiſe-worthy. But 
the manuſcript having been careleſsly allowed to be ſeen 
by ſeveral perſons, and there being reaſon to ſuſpect that 
it might be publiſhed under another form, it was judged 


proper to commit it to the preſs as it originally came from 
the hand of the author. | 


In this edition, ſeveral new articles are added, eſpecially 
with regard to the rearing of hedges, which ſome of the 
| Author's 


Author's friends thought neceſſary ; ſome notes, and 
other illuſtrations, are interſperſed through the whole ;— 
and accurate figures of the grafles and other plants re- 
| commended in the fixth Eſſay are given, which, it is hoped, 
will be of uſe to all readers, but eſpecially to ſuch as are 
not much verſed in botanical reſearches; as it will enable 
them to know the ſeveral plants at fight. An entire Eflay : 
on the nature and properties of Quick-lime, is likewiſe 
added. To the whole is ſubjoined an Appendix, contain- 
ing upwards of two thouſand experiments, made with a 
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view to aſcertain what plants are eat or rejected by the 


different domeſtic animals commonly reared in Europe, 
from the Amoenitates Academicae. | . 


| Theſe additions are ſo tonfiderable, that the Author 
| judged it neceſſary to cauſe them to be printed ſeparately, - 
and ſold by themſelves, that the purchaſers of the former 
edition might not be put to any unneceſſary expenſe. 5 


If chis work ſhould go through another edition, the 
reſult of experiments, and ſuch other ſmall additions as \ 
may be neceſſary, will be given to the purchaſers of this 

and the former edition gratis, pee” C 
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Ir may not perhaps be looked upon 
as one of the ſmalleſt inconvenien- | 
cies attending the profeſſion of Agri- 
culture, | that ſo many of the moſt con- 
ſpicuous writers on that ſubject, having | 
been themſelves entirely unacquainted 
with the practice of that art, and of 
conſequence unable to ſelect with judg- 
ment from the works of others, have 
frequently copied their errors with the 
ſame ſcrupulous nicety as the moſt va- 
luable parts of - their works. And, as 


it 


* 


WEE | . 


. 7 


Fo it uſually happens that, when a idk | 
| indulges his imagination, and creates 
to himſelf ideal plans of improvement, 


be can render them apparently much 


more perfect than any thing that really 


takes place in practice, it 1s but na- 


tural to expect that theſe places ſhould 


catch the attention 0 unexperienced 


F 


compiler; who being thus ſeduced him- 


ſelf, employs the utmoſt of his rheto- 
rical powers | to perſuade his readers to 


adopt theſe particular pradtices. In this 


manner is the judgment of the young 
| and unexperienced farmer but too often 
miſled ; ; and he is made to adopt 


peculiar opinions, and follow certain 


favourite 


P RE ＋ A SG. 


* 1 E F A xiii 
favourite practices with a perſevering 
obſtinacy that his own better judgment 
never would have allowed him to do, 


if he had proceeded with that attentive | 


dithdence that always accompanies ig- 


norance when attended with native good 
ſenſe. So that, although books of 
that kind often contain obſervations 
that may be of very great utility to an 
experienced farmer, who may be able 
to diſtinguiſh between the good and 
the bad; yet, to thoſe who have moſt 
need of inſtruQian, and who ofteneſt 
conſult them, theſe books frequently 


prove the ſource of very capital errors: So 


that it would uſually be better for ſuch 


K 5 farmers 


\ 


een. 


farmers that no ſuch books had ever 


been written. 


The writer of the following pages 
ſtrongly felt the inconveniencies here 
complained of, in the early part of 
his life, and would be glad if he could 
in any way contribute to prevent others 


from ſuffering in the ſame way. With 


this view, he has penned, at his leiſure 


hours, the following Eſſays, on ſuch 


ſubjects as have in the courſe of his 
practice particularly engaged his atten- 
tion; and now offers them to the public 


in that native ſimplicity of dreſs in 


which he thinks truth ought always to 


appear. The obſervations contained 


in 


1 „ 


— 
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in the following ſheets are chiefly the | | 


reſult of his own experience; but if, 


at any time, he has ventured to extend 


his views a little farther, with A deſign ; 


to turn the attention of the reader to a 


few other objects of importance, he has 


J always taken care to inform him of it, 


that he may never be at a loſs'to know 


what degree of credit he ought to beſtow 


upon every particular part. And, as he 


had no other aim but to afford a few 


plain inſtructions to the inexperienced 


reader] |- Wynn which he might ſafely 


rely without fear of being miſled : he 


has followed no other plan but to mark 


down with candour ſuch facts relating 
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to the ſubjects that he has treated 
of, as be knew could be relied upon, 
or uch obſervations as naturally flow- | 
ed from theſe ; - without ever once | 
| propofing to give a complete treatiſe 
on any one ſubject, or being anxious 
in purſuit of novelty, or ſolicitous 
about collecting | whatever others may 
have ſaid concerning 1. The proper 
buſineſs of a farmer is to furniſh facts 
to others, and not to pilfer from them; 
and be thinks it would tend mach to 
the advancement of this art, If men 
of knowledge and experience in any 
branch of Agriculture would be ſa- 


tisfied with communicating to the pub-| 


lic 


lic 
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lic ſuch uſeful facts as they may have 

been enabled to aſcertain with regaril 

to that particular branch of their art, 

without endeavouring to extend their 
Je 


0 | 5 : s L 
obſervations to every 5 other branch 


thereof, or thinking it a duty incum- 


bent upon them to give a phyſical 


inveſtigation of the cauſe of every 


phaenomenon ; ; which too often tends 


to divert the mind from attending to 


| uſeful facts, and to lead it, in ſearch 


of a phantom of the brain, into the 
inextricable mazes of error. For, al- 
though a Bacon or a Newton may ſome- 
times appear, whoſe towering genius 
is capable of taking a comprehenſive 


ſurvey 
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ſurvey of nature, of comparing the 
dependence that each part has upon 
another, and the relation it bears to the 
whole, —of tracing out the laws by 
which they are united or disjoined, and 
of thus exalting an art into a ſcience; 
yet, as there are but few who are thus 
peculiarly favoured: by heaven, it is | 
becoming in others a have reaſon to | 
feel that they are not poſſeſſed of ſuch 
ſuperlative abilities, to be more hum- 
ble in their aim, and to content them- | 
ſelves with moving in a leſs exalted 
| ſphere. Vet how natural is it for man, 
whoſe heart is ever ſuſceptible of the 
impreſſions of vanity, and whoſe mind 


muſt | 
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muſt hs be delighted with that ſub- 


lime beauty, that reſults from a know- 
ledge of nature, to be ready to indulge 


himſelf a little too freely 1 in reſearches 


which coincide ſo well with the natural | 


| bias of the mind ! Let him who has 


not erred in this way criticiſe with aſpe- 
rity the failings of his brethren : It does 
not belong to me. For, when at times 
I have been tempted, by ſome concurring 
facts, to think that I had got a glimpſe 
of ſome fundamental law, the know- 


ledge of which brought order from 


confuſion; — when the imagination has 


been fired, and I have been ready to 
enter an unbidden gueſt into the ſacred 


temple 


„ REA E. 


temple of ſcience ;—when I was ready 


HH. 

235111:408 

„ 
1 


| the myſterious veil that covers na- 
ture's works hen I ſtretched forth 
my hand—methought I heard a voice, 


= which, with awful ſolemnity ſaid, 


Confounded at the juſt re- 


BLE. 
proof, 1 ſtarted from my dream, and 


with an humble mind, reſolved dif- 


nature had aſſigned me. 


Purity of language will not be 
looked for in a treatiſe of. this nature. 


A man educated in a remote pro- 


in my own imagination, to withdraw 


Moxrar, Kxow THYSELF,—Bg HUM- 


creetly to purſue the inferior path that | 


vince, 
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vince, at a Rense from men of let- 
ters, In a great meaſure deprived of 
the uſe of books, and attending more 
to the objects of his profeſhon, | than 
to the delicacies of ſtyle, cannot be 
expected to write with that purity 
that might be required in a book of 
mere amuſement. - It is the matter 
rather than the form that ought to 
conſtitute the principal merit of every 
didaQtic performance. And, as the 
writer hereof knew that it would be 
in vain for him to expect to arrive at 
a claſſical elegance of language, it has 
$ been his principal aim to convey his 
meaning to the reader in the cleareſt 


and 


E P R EF A C E. 
and moſt diſtinct manner that he could, 
without any attempt at ornament. 
He obſerves, however, with regret, 
upon peruſing his book, that the 
great attention he has beſtowed to 
render every thing he ſays intelligible 
to every capacity, has introduced into 
his ſtyle, a certain languor and diffuſe 
prolixity that is extremely diſagreeable 
to himſelf ; and doubts not but many of | 
his readers will find it much more diſ- | 
guſting to them; but he finds, at 
the ſame time, that it requires differ- | 


ent talents to perceive a defect, and to | 


be able to correct it properly. How- | 


— 


ever, as he has not wilfully offended, | 
he | 


P R E F A C E. 1 
he hopes for the indulgence of the 
candid reader in this reſpect. 


\ | 
A 


He is, ne ſenſible that 
he has not rejected with ſuch ſcrupu- 
lous nicety all provincial words as 
ſome may with he had done ; ſome 
of which he has even knowingly | in- 
ſerted, becauſe he was not ſo well 
acquainted with the language as to 
have been able to have. conveyed his 
meaning in ſuch a determinate or ealy 
manner without them. This he | was 
likewiſe in ſome meaſure induced to do, 
from having frequently obſerved, that 
ſuch inexperienced ſcriblers as himſelf, 


7 | by 
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by too ſtudiouſly avoiding to employ 
every word that they could not meet 
with in their dictionaries, have given 
to their writings an air of pedantry 
and affectation that is extremely diſ- 
agreeable ; and, which is wore, by | 
being obliged to employ other words 
To their ſtead, the preciſe meaning of 3 
which they have not been able exactly 
to learn, they have helped to debaſe | 
our language, by introducing a vague þ 
and indeterminate application of | 
phraſes, which he deems an evil of far : | 
greater conſequence than that they en- . 
deavoured to fun. On theſe accounts | 
he has always employed ſuch words : 
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| as he found conveyed his 1dea in the 
eaſieſt manner, without being anxiouſ- 
ly ſolicitous to examine whether they 
were much in faſhion or not: Always 


taking care, however, to mark at the 


bottom of the page, the preciſe mean- 
ing of every uncommon word that he 
was conſcious of employing. Some 
readers may perhaps be diſguſted at 
this, while others may poſſibly think, 
that, as every other art has ſome par- 
ticular terms appropriated to : itſelf, 
which could not be rejected without 
occaſioning great circumlocution or 
inaccuracy when treating of it, ſo 
muſt agriculture have ſome peculiar to 
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it, which ought not to be expunged 


from the language; and that, there- 


fore, they would find fault with no 


word that conveyed a diſtinct idea to 


the mind, if the meaning of it was duly 


explained, and if it could not be exactly 
ſupplied by any other ſtandard-word | 


of the language. 
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INCLOSURES AND FENCES. 
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Z TE uſes and value of incloſures are now 
ſo generally underſtood, that it will not be 
7 neceſſary to ſay any thing upon that head in 
this place. I only propoſe, in this eſſay, to 
X make ſome obſeryations on the principal uſes, 
= comparative value, and manner of rearing ſeve- 
ral kinds of fences, with a view to. enable the 
young farmer to make choice of ſuch kinds as 


1 may beſt anſwer the * that he may 


deſire. 
B 2 8 1. 
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8 I. 
Comparative Value of Dikes and Hedges. 


The fences that are moſt univerſally employ- 
ed, are either ſtone-dikes or hedges*, Dikes, 
if well built, as effectually preſerve a field from 
the intruſion of domeſtic animals, as any other 
kind of fence whatever ; but they afford little 
warmth or ſhelter to the field: Whereas hedges, 
if good, anſwer both theſe purpoſes equally well. | 
But the moſt material diſtinction between dikes | 
and hedges is, that dikes are in their higeſt degree . 
of perfection as ſoon as they are reared, and 
from that moment begin to decay; fo that the 
perſon who builds this kind of fence immedi- 
ately receives the full benefit of it; whereas 
hedges, being at firſt weak and tender, ſtand | 
in need of attention and care, and do not be- | 
come a fence for ſeveral years after they are | 
planted. And, as they continue to encreaſe in 
"ſtrength, and gradually acquire a higher and : 
higher degree of perfection, it is long before 
they begin to fall toward decay; ſo that they 
are, in general, infinitely more durable than 
dikes, although they are longer of becoming 
of uſe to the perſon who plants them. ; 
Which of theſe two kind of fences may, F 
bra} the whole, be moſt eligible, muſt, in ge- 
neral, 


»Dike is a term employed in the following Eſſays, to , 
denote any kind of wall reared for the purpoſe of incloſ- 
| ing a field, and nothing elſe. b 
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neral, be determined by the circumſtances and 
views of the poſſeſſor of the ground to be in- 
cloſed. If he is a tenant who has a ſhort leaſe, 
without a proſpect of getting it renewed, or, if 


he has immediate occaſion for a complete fence; 


it may perhaps, in general, be moſt prudent _ 
in him to make choice of dikes, if the materi- 
als for. rearing theſe are at hand; but, if it 1s 
probable that his poſterity may reap any ad- 
vantage from theſe incloſures, it will be almoſt 
always more for his advantage to make choice 
of hedges. 0 


"+ 
1 
Of ary Stone-Dikes. 

If you live in a country where good free ſtone 
can be eaſily got, and lime procured at a mo- 
derate price, a dike built of theſe materials will, 
it is true, be almoſt as durable as a hedge; al- 


3 5 3 5 87 397 of OR > 
YZ though, in eneral, it will neither be ſo cheap 


re nor agreeable. But dry ſtone-dikes, unleſs 
cy built of the fineſt quarried ſtone, are of ſuch a 
in WF periſhable nature, as to be hardly ever worth 
ag the expence of rearing, and never, as I appre- 
hend, excepting where the field that you 
„would wiſh to incloſe has plenty of ſtones up- 
eon its ſurface, which you are under a neceflity 
al, of carrying away before the field can be im- 
6 proved. In this ſituation, a man may, in 
of. | ſome meaſure, be excuſed, if he ſhould be 


tempted 


6 OF INCLOSURES 
tempted to put them into dikes; becauſe the | 
carriage of theſe ſtones may be ſaid to coft him } 
nothing; and he may, perhaps, be at ſome loſs 
how to diſpoſe of them in any other manner. | 
But, in all other circumſtances, I apprehend, | 
that it is very bad oeconomy to rear fences of } 
this kind, as ea!“ dikes can always be built at | 
about one fourth of the expence that theſe | 
would coſt—will anſwer all purpoſes equally | 
well; and, if carefully built, may be kept in 
repair for any number of years at as ſmall an | 
expence as they could be. 5 


| $ III. 

Of feat, or earthen Dikes. 
As feal-dikes are common enough in ſome | 

of this country, and are not, in many ca- | 
| 15 ſo durable as I would ſeem to inſinuate; 
and, as this is, in general, owing to the faulty 
manner in which they are built, it will be pro- 
per for me here to explain me manner in which 
| theſe J 


* Feal is a provincial word, which may Peres have q 
many ſynonyma. It here means any kind of fod dug by F 


the ſpade from the ſurface of graſs-ground, conſiſting 


of the upper mold rendered rough and coherent by the | 
matted roots of the graſs thickly interwoven with it. If | 


only a very thin bit of the upper ſurface is pared off with 


a paring ſpade, the pieces are here called Divozs. Theſe j 
3 of a firmer conſiſtence, are more durable when 
built into dikes than feal, but much more expenſive alſo. 
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theſe dikes may be built, ſo as to land much 


, | longer than they uſually do. 


The greateſt part of the dikes of this kind; 
that 1 have ſeen, are made of a conſiderable 
thickneſs, with a ditch on each ſide; the heart 
of the dike being made up with the earth that 
has been taken from theſe ditches, and only a 
thin wall, on each ſide, is built of ſolid e 
from top to bottom ; the conſequence of which 
is, that, as the looſe earth that is thrown into 
the middle of the dike ſubſides much more than 
the feal on each ſide, the top of the dike ſinks 
down, and, of courſe, the two ſide-walls are 
preſſed too much upon the inſide, ſo as to b!/ge 
(ſwell) out about the middle, and quickly 
crumble down to duſt. To avoid this inconve- 


i nience, I have always choſen to build my dikes 


of this ſort much thinner than uſual, they be- 
ing only three feet and a half thick at the bot- 
tom, one foot, or a very little more, at top, 


1 and five feet high, taking care to have them 
built in ſuch a manner, as that every ſod, 
X (feal), from top to bottom, binds the joinings 
of the others below it, with as much accuracy 
as the bricks in a well built wall; as will ap- . 


pear by examining and comparing together 


XZ (Fig. 1ft.) which repreſents a perpendicular ſec: 
tion of this dike; (Fig. ad.) a ſide-view of the 
fame; and (Fig. 3d.) a a ap view of 


each row as it lies in the dike, 


The 


2 OF INCLOSURES. 


The manner: in which the A pro- 


ceeds, ſo as to effectuate all theſe Joinings with 


the utmoſt accuracy and facility, is as follows: 


He begins by making a long rut, xx and xx 
(Fig. 3d.) with his ſpade, along each {ide of the 


dike, turning his back towards the place where | 


the dike is intended to be, ſo as to make the 


cut of the feal ſlanting outward, as at xx | 


(Fig. iſt. and 4th.): He then makes another 
rut, a 2, (Fig. zd.) parallel to the former, at 


the diſtance of the Kugth of the feal a from it, | 
keeping his face towards the dike, ſo as to 


| ſlope inward, as at R (Fig. 4th.), which is ne- 


cellary, that the firſt row of feal may be allow- | 


ed to be raiſed up with freedom. It is then 


cut into ſods of a. proper breadth, as at the dot- | 


ed lines a (Fig. 3d.),' which being raiſed up by 
the ſpade, are then laid inte the dike, with the 
grafly ſide undermoſt, as at a (Fig. 1ſt. 2d. and 
3d.); the fame letter always repreſenting the 
ſame feal, as viewed in different directions. 


The other ſide being finiſhed off in the ſame | 3 
manner, the upper ſurface of the whole courſe | 


of feal is pared ſmooth, and clapped down with 
the back of the ſpade, to prepare it for receiv- 


ing another courſe above it. Another row of | 


feal, & 2, (Fig. 3d.) is then marked off, at the 
diſtance of the breadth: of that at 6, (Fig. 1ſt. 
and 2d.) from the former, the workman keep- 
ing his face ſtill towards the dike; and the 
through-band teal B, on the oppoſite ſide, hav- 


ing 
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ing been firſt rightly laid, this is put a-eroſh the 
ends of theſe length- ways, ſo as to form a ſide- 
band, + (Fig. 2d. and 3d.) Another rut, c 2, 
is then made, at the diſtance of the length of 
the feal c from the former; but, before it he 
raiſed, it is neceſſary to draw a rut in the line 
6 2, with the back of the wotkman towards the 
dike, which gives it the form BAC, (Fig. 


4th.) leaving a ſmall triangular piece at 8; ſo 


that, when it is put upon the dike, it at once 
aſſumes the poſition as marked at BAC, and 
thus allows the oppoſite ſide-band O to join 
quite . to it; whereas, had it not got the 


rut at B (Fig ach) it would have projected 


outward above, as at D; ſo that the feal O 
could not have joined it cloſely, but would 
have left a triangular opening in the heart of 


the dike, as marked in the two courſes of feal 


below this, which would make the dike far leſs 


ſolid and compact than it is when managed in 


this way. In this manner the workmen pro- 
ceed, always rutting the through- band rows of 


feal in both ends, but the ſide- bands only on one 
ſide, beginning every courſe with thoſe which 


go a- croſs the dike ; ſo that, if the meaſures are 
taken exactly, and the whole be rutted by the 
line, they may work with the utmoſt freedom; 


and every feal will join to the others at the firſt : 


with the utmoſt accuracy and facility. The up- 


| | permoſt courſe of feal is cut a little longer than 
W thoſe that are immediately below it, and placed 


with 


= 


1 
194 


with the graſiy ſide uppermoſt, ſo as to okds | 2| 


the water a little off the dike, but is alſo of 
fide, is dug a ſmall ditch xx (Fig. 1ſt.) about a} 


ling down /of the looſe earth into the ditch. | 
These ditches not only help to give the dike an 


but are alſo of uſe to prevent cattle from com- 4 


thrown outwards into the place that was occu- | 4 


— 
— — 


ing the manner of forming theſe dikes; be- 
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_ 


little on each ſide, as may be ſeen at L 41 
(Fig. iſt.) which is not only of uſe to throw 


uſe in preventing ſheep or cattle from attempt- 
ing to jump over it ſo readily as they otherwile | 
might do. At the foot of the dike, on each 


R — 4 2 mA 


foot and a half, or two feet deep, leaving a 
ledget of a few inches broad on each ſide, chat 
the dike may not be undermined by the crumb. | 


* 


additional height, and keep its foundation ary, | 


ing cloſe to it, and rubbing upon it, or tearing i 
it down with their horns, which they are very 
apt to do, if this precaution be omitted. The 
earth that is taken out of the ditches may be 


pied by the feal that has been taken to build 
the dike; and, if the field is in graſs, a few 
ſeeds may be ſowed upon it, and it will ſoon 
be covered as well as the reſt of the field. 

I have been the more particular in deſcrib- 


8 
N 
1 


cauſe, by having the joints bound in every di- 
rection, the fabrick is rendered much firmer 
than it could be by any irregular manner off 
working, while it is, at the ſame time, more 
* reared. And, as ie has taught 1 

0 me 
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ta me the eaſieſt method of working theſe, which 
others might not, perhaps, have fallen upon at 
W firſt, I thought it would be of uſe to communi- 
cate this to the public. If the ground is ſoft, 
and the feal riſes well, I get a fence of this 
kind done for one penny halfpenny per yard; 
but, if it is not good to work, a little more 
than that muſt be allowed. 
= 3 As to the time that a fence of this kind may 
at ſtand without needing any repair, I cannot 
b- X ſpeak with certainty, as it is not long ſince I 
h. fell into this method of building them. The 
al I oldeſt has juſt now ſtood ten years, and ſeems 
to be nearly as firm as when firſt built. I have 
N- i ſeen ſome walls of mean cottages that have 
15 been built ſomewhat after this manner, that 
continued to be good after ſtanding forty or fif- 
he ty years: But their durability, in a great mea- 
be ſure, depends upon the nature of the feal of 
u- which they are formed. The beſt is that 
Id which is taken from poor ground, of a ſpungy 
quality, which is generally covered with a 
n UF ſtrong ſward of coarſe benty graſs. And, in 
I ſituations where this can be had, I have no he- 
b- ſitation ,in recommending this as the cheapeſt 
and beſt temporary fence that can be reared. 
= The greateſt inconvenience that attends this 
er ſpecies of fence, is the danger it runs of being 
of torn down by the horns, or waſted away by 
the rubbing of cattle upon it, which they will 
ſometimes do, even where the ditches have 
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been properly formed. This may be effeually 
prevented, by planting a row of ſweet-briar 
(Eglantine *) plants between the firſt and ſe- 
cond courſe of fea/ when the dike is building, 
which will not fail to grow with luxuriance, | 
and in a ſhort time defend the dike from every | 
attack of this kind. But, if ſheep are to be 
kept in the incloſures, this plant ought not, on 
any account, to be employed; for, as that de- 
fenceleſs animal naturally flies to the fences for 
ſhelter in ſtormy weather, the prickles of the n 
ſtraggling branches of the briar will catch hold Ma 
n 
v 


of the wool, and tear it off in great quantities, 
to the great detriment of the flock, and loſs of 
the proprietor. In theſe caſes, if the poſſeſſor ¶ f 
of the ground is not afraid of the bad conſe- Me 
quences that may be dreaded from the ſpread- 
ing of whrns, (furze), it would be much better 
to ſcatter a few of the ſeeds of this plant along | 

7 | | the 


As this plant forms a moſt uſeful aſſiſtant to many 
others in fencing, I ſhall probably have occaſion to 
mention it in ſome future parts of this Eſſay: I ſhall, 
therefore, in this place, mention the method of rearing 
it. Let the berries, or hips, as they are uſually called, 
be gathered when ripe, and pitted in the ground like 
haws, or other kernelled ſeeds, for one year, and ſowed 4 
in the enſuing ſpring in a bed of light rich garden-mold; | 
they will quickly appear, and, as they grow very faſt, | 
ſome of the ſtrongeſt of them may be taken up the firſt 
winter, and planted where they are to remain. All the 
others may be planted out the winter after that ; fo that 4 
they require but ſhort time and little room in the nurſe- 3 [2 
ry, and arc, therefore, reared at a very ſmall expence- A 
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ly W+hc ledget xx, (Fig. 1ſt.), at the foot of the 
ar Mdike, which would quickly become a preſerva- 
e- tive for it, and be otherwiſe of uſe as a green 
g, food for his ſheep during the winter ſeaſon, 
e, But, before he ventures to ſow this plant, let 
ry Whim remember, that, where it is once eſtabliſh- 
ed, it will hardly fail to ſpread through the ad- 
Hoining fields, and can hardly ever afterwards 
be thoroughly rooted out. 

l have often imagined, that this kind of fence 
10 might be greatly improved, both in beauty and 
d 3 ſtrength, by planting a row of 1 ivy plants be- 
s, ¶ neath the firſt courſe of feal in building the dike, 
of which would, in a ſhort time, climb up the 
or fides of the dike, and cover the whole with a 
- cloſe and beautiful net-work of woody fibres, 
I- covered with leaves of the moſt beautiful ver- 
er dure, which would tend to preſerve the dike 
from being eat away by froſt *, and other viciſ- 
e | ſitudes 


3 * It is generally allowed, that all the phænomena pro- 
) BW duced by what we call froſt, are entirely occaſioned. by a 
certain degree of cold; and that, of conſequence, if we 
by any means exclude the cold, we effectually guard 
againſt the effects of froſt. If this is the caſe, we would 
naturally expect, that thoſe things alone would preſerve 
d other objects from the effects of froſt, that did moſt 
| -powerfully exclude the cold; yet, it is found by experi- 
ence, that a very thin covering of ſtraw, or other ſmall 
and light vegetable twigs, careleſsly ſtrewed upon any 
thing, prevents the effects of froſt in a much more pow- 
erful manner than almoſt any kind of ſolid covering of 
e- much greater depth, even where it is ſo cloſe all around 
| a : #7 28 


ſitudes of weather. And, when it arrived at 
the top, it would there ſend out a number of 
ſtrong woody branches, forming a ſort of hedge, 
that would afford ſome ſhelter to the fields, and 
break the force of the wind conſiderably ; ; but, | 
as I never yet had an opportunity of trying the | 
experiment, I only here offer it as a probable | 
conjecture. . I have ſeen a garden wall, that 
had been built of ſtone and clay, ornamented | 
and ſtrengthened in this way. I have had the 
experience of ivy growing very well upon a dry | 
ſtone-dike; and have likewiſe ſeen it growing 
up the walls, and covering whole cottages built | 
of feal, which have, by this means, been pre- | 
ſerved intire long after other naked walls of the 
ſame kind have fallen to decay. But, not hav- 
ing had plants of this kind at hand, I have not 
had an opportunit trying it in the manner 
propoſed; although, I think, there is the great- 
* reaſon to hope for ſucceſs * 


o A 


IV. 


as to exclude all acceſs to the air. I leave this phæno- 
menon to be accounted for by naturaliſts; and would 
only here remark, that, from repeated obſervations, I | 
am pretty certain of the fact; from which I conclude, | 
that the leaves of the ivy would powerfully. preſerve * 


wall from the effects of froſt. 
Since writing the above, I have met with Dr. Hass 


lequiſt's voyages, who deſcribes, in the higheſt terms of 
rapture, the beautiful appearance of the garden-walls all 
around Smyrna entirely covered with ivy. He does not | 
ſpecity the materials of which theſe walls are compoſed, 
but, it is probable, they may be various. His obſervati- 

ons, 
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| of white Thorn-Hedges. 


THe fences before mentioned mar: be em- 
ployed upon particular occaſions ; but, in ge- 
neral, hedges muſt be conſidered as of much 
greater value, and therefore, with juſtice, de- 
mand a more particular ſhare of our attention 
and care. 


Many plants have been ſucceſsfully employ- 


| ed for hedging; but, among theſe, the com- 
mon white thorn is juſtly eſteemed the moſt va- 


luable in this country, as it poſſeſſes, in a more 
eminent degree than any other plant common 
with us, the requiſite qualities of quickneſs of 
growth, ſtrength, pricklineſs, durability, and 
beauty. It will, therefore, be proper to make 
ſome remarks upon the method of training this 
yaluable plant, before I take notice of any other. 


$ v. 


Of the moſt eligible Method of planting theſe. 
Ir may, in general, be remarked, that a 
hedge of thorns which has been planted in the 
: 2 face ; 


| ons, at leaſt, ſhow the practicability of what I have re- 


commended. Ivy may be propagated by cuttings 3 but, 
it is probable, that they would require to be well rooted 
in garden-mold before they were planted out for good. 
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face of a ditch, thrives better than when n 
ed in any other way; and that, on the contra- 
ry, this plant almoſt never thrives ſo ill, as 
when put upon the top of a bank faced with 
ftones. This Taft method, therefore, ou ght to 
be avoided as much as may be; and the firſt be 


practiſed in all caſes Where it can ere 


de done. 
Of thoſe who pracuit mis * of plant 
ing a hedge, ſome plant only one row of thorns, 
while others prefer a double, and others even a 


triple row, placed at different Heights in the | 


face of the bank; putting the plants in each of 
theſe rows oppoſite to the interſtices of the 
other rows. But, as either the double or triple 


rows are attended with the inconvenience of 
not eaſily admitting either the hand or tools to 


clean them after the firſt year, the ſingle row 
- ought always to be preferred, except upon ſuch 
ſoils as are quite free of weeds. For, if theſe 
ſpring up, and are allowed to grow without 
moleſtation, the hedge will be quickly choaked 
up with them, and ſtinted in its growth. In- 


deed, I am of opinion, that the ſingle row is 


almoſt, in all caſes, the moſt eligible ; as it is 

not only more eaſily cleaned, but likewiſe, for 

the moſt part, advances with greater vigour, 
and becomes, at laſt, a ſtronger and a better 

fence than where more rows are planted ; al- 
though theſe laſt have uſually a more promiſ- 
ing appearance for the firſt year or two. 
$ VI. 
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th / the choice of a proper Soil for a Narſery of 
to white Thorn-Heages. 


rs | ALMosT all writers on agriculture, adviſe the 
farmer to be very careful to make choice of ſuch 
plants only as have been raiſed in a nurſery of a 


poor foil; and always to reject ſuch as have been 
5, MT reared in a richer ſoil than that in which he is to 
plant them; * Becauſe, ſay they a plant which 
yo has been reared in a barren ſoil, has been inured 
from its infancy to live hardly, and will advance. 
© I with a great degree of luxuriance, if it is planted 
in one that is better; whereas a plant, that has 
f been nurſed in a fertile ſoil, and has ſuddenly 
” IJ ruſhed up taa great ſize, like an animal that has 
been pampered with high feeling and. ſwelled 
l up with fat, will languiſh and pine away if tranſ- 
5 planted to a more indifferent ſoil.” 

t It would be no difficult matter to ſhow. the 
f fallacy of this mode of reaſoning, and to point 
out many errors which have crept into almoſt 
all ſciences, from purſuing ſuch fanciful analo- 
' I gics between objects in their own nature fo 


different as in this example. But, as this 
would be, in ſome meaſure, foreign to my aim 
in this eſſay, I ſhall content myſelf with obſerv- 
ing, that it could ſeldom be attended with 
worſe conſequences than in the preſent caſe, as 
it leads to a concluſion directly the reverſe of 
what is warranted by experience. For, I have 
found, from reiterated experiment, that a 
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ſtrong and vigorous plant, that has grown up 
quickly, and arrived at a conſiderablè magni- 
tude in a very ſhort time, never fails to grow | 
better after tranſplanting, than another of the 
ſame ſize that is older and more ſtinted in its 
growth, whether the ſoil in which they are 
planted be rich or poor; fo that, inſtead of re- 
commending a poor hungry ſoil for a nurſery, 
I would, in all caſes, wiſh to ſet apart, for this 
purpoſe, the richeſt and moſt fertile ſpot that 

could be found; and, in the choice of plants, 
would always prefer the youngeſt and moſt þ 
healthy to ſuch as were older, if of an equal | 
ſize. I ſpeak here from experience, and, there- i 
fore, do it without the ſmalleſt doubt or heſita- 
tion; being certain that future obſervations 


will confirm the juſtneſs of theſe remarks. 


| „ 


Direddions for managing the Plants while in 


the Nurſery. 


It has been hinted above, that, if the plants | 
have been ſo managed as to have their roots ve- 
ry much multiplied cloſe by the ſtem, it will | 


tend greatly to make them proſper well after 
they are tranſplanted, But, as this is a cir- 


cumſtance of much greater importance than is | 
in general apprehended, I ſhall beg leave to | 
calt the attention of the reader to it in a more : 


t ; | 
particular manner. 


mod © ah Med © jd kak ol OY tas — - £©@ F7#a — e une” heal oi on ou > tein. Load IM -_ ny „„ woes tad” - 


lt | 


AND PENCES uy 


| It was long imagined, that roots imbibed nou- 
riſhment from the earth: throughout their whole 
length, as it was apprehended, that the watery 
Juices penetrated the bark at every place, which 
acted as a filtre, or very fine ſtrainer, and ſerv- 
ed to prepare the ſap for entering into the finer 
veſſels of the plant. But the experiments of 
Du Hamel, Bonnet, and others, have now fuf- 
ficiently demonſtrated, that little or no moif: 


ture is imbibed through the pores of the bark 
© of roots; but that the whole nouriſhment of 


the plant is abſorbed at the extremities only of 
the ſmalleſt ramifications of the roots. Hence; 
then, it follows, that the more numerous theſe 
ſmall ramifications are, the more numerous will 


be the mouths of the plant, and the nourifh- 


ment imbibed by them will be, in proportion, 
more abundant. But, if a plant be allowed to 


remain undiſturbed for any length of time in a 
good foil, its roots will be extended to a conſi- 
derable diſtance around it, at the extremities of 
which roots will be found almoſt all thoſe 


@ mouths that imbibe the Juices that nouriſh the 


plant; ſo that, when theſe extended roots are 


- WH cut off near the ſtem, as muſt happen when the 


trees are to be tranſplanted, almoſt all the ſmall 


| fibres are cut away, and the roots remain al- 
| moſt entirely deſtitute of mouths; which tends 


in a moſt powerful manner to check the Vvege- 
tation of the plant at that time, ſo as to ſtint it 
in its growth, ard to make it languiſh ever 


afterwards. 
C 2 | But 
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But if, by a judicious management while in 
the — the roots had been prevented from 
extending to any conſiderable diſtance, and had 
been forced to divide into numerous ramifi- 

cations near the ſtem, fewer of theſe ſmall 
roots would have been cut off when it was 
tranſplanted, and the inconveniencies above 
enumerated would have. been in a great mea- | 


ſure obviated. 


Many improving farmers ſeem. to be i I -| 
ently aware of the good effects that reſult from | 
this: cauſe, and therefore are diſpoſed on all oc- | 
caſions to prefer well rooted plants (that is, 
plants that have many ſmall fibres at their 
roots) to ſuch as are barer of ſmall fibres. 

And, as it often happens that plants which 
have been reared on a poor ſoil, by being una- 
ble to penetrate it with eaſe, are compelled to 
branch out into more numerous ramifications 4 
near the ſtem than thoſe that have grown upon E | 


a richer and eaſier penetrated, mold, theſe firſt, 


altho' poorer and more ſtinted nts chan the 
others, merely on account of their better form- 
ed roots, are preferred to them; and often ſuc- i 


ceed as well, and ſometimes even better, than 
the others do. From which circumſtance, 


ſome may imagine that the directions above 


given, with regard to the choice of plants, is 


erroneous. But, as it is poſſible to have the 


roots equally well formed, and the plants much 
more healthy on a rich than on a poor ſoil, it 


. 
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behoves thoſe who wiſh to rear hedges i in the 


| moſt eaſy and perfect manner, to attend to this 


ä N the moſt careful circum- 
ſpection. | | 

As Line widd85 4 imagine that the young 
thorns are greatly hurt by being tranſplanted in 
the nurſery, to prevent the necefſty of doing 


that, they ſow the ſeeds at firſt in rows, in 
which they ſuffer them to ſtand till they are 


planted out for good. But this is an excceding 
improper practice. For, if a thorh is ſuffered 
to remain long where it is firſt ſowed, the top- 
root deſcends to a great depth, without ſend- 
ing out a ſufficient number of lateral ſhoots 


near the ſurface; ſo that, when it is afterwards 


taken up, to be planted in the hedge- row, it 
has few or no ſmall roots that can be raiſed 
with the plant, which ſubjects it in a very 


3 | high degrer to the inconveniencies above enu- 


merated. 
To obviehss theſe inconveniencies in PO 


T meaſure, it is always proper to tranſplant the 
X thorns when young; at which period the roots 
ougght to be ſhortened with a ſharp knife, 


which will force them to ſend out a number of 
ſmall ramifications, in the ſame manner as we 
ſee happens with the branches of a tree when 
theſe are lopped off. 

The ufual method of ſowing bene! in u bed 
pretty thick, is as good a practice as can be 
followed, if the young thorns are tranſplanted 

5 from 
| - 
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from it in proper time. If the ſoil of the nur: | 


ſery be ſufficiently oh ſome. of the ſtrongeſt 
plants ought to be drawn from it the firſt win-⸗ 


ter after ſowing; and the remainder ought only | 
to be ſuffered to remain in the ſeed-bed one 


year longer. For, if the young thorn ſnould 


be allowed to attain any conſiderable magni. L 
tude before this operation, the ion of | 
roots that it would then loſe would * ſo very 
great, as would endanger the future health of 1 
the plant; which will not be che caſe if the 
plants are very young. For which reaſon, this 
neceſſary operation ought on no account to be | 
deferred longer than till the ſecond winter 8 Y 
the plant appears above gtound. 3 
Nurſerymen, in general, a0 Nr theis 3 
thorns from the ſeed-bed at two years old, and | 
plant them into rows about a foot or fixteen || 
inches from one another, and keep them clean 
ever afterwards, by means of the hand-hoe: | 
In conſequence of being thus tranſplanted, the 
roots: are a little ſhortened, which is of ſome. 
ſervice to them: So that tranſplanted mier, if 
of the ſame age and vigour, will always be bet- 
ter plants than ſuch as have been allowed to 
remain in the ſeed-bed. But, if theſe thorns | 


remain above a year or two in the nurſery after 


they have been tranſplanted, their roots extend 
to a great diſtance, ſo that, before they have 
attained the due ſize, they will be far beyond 
the proper limits; and, By intermixing with # 
| | one 
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one another through the whole ſoil, they ſoon 
exhauſt it of all the nouriſhment it contained, 


which ſtints them in their growth before they 
have attained the magnitude required. 

But, inſtead of planting them at this time in 
7905 only twelve or ſixteen inches a- part from 
one another, as is uſually done, I would adviſe 
that the rows ſhould be five or ſix, or, at the 
leaſt, four feet diſtant from one another, 


which will allow all the operations neceſſary 


for forming the roots to be properly perform- 
ed; and the plants will be ſupplied with ſuch 
abundant nouriſhment as to keep them always 

Nor will the frugal . — loſe any 
thing by allowing ſuch a diſtance between the 
rows as is here preſcribed : For, if the ground 
is in the high order that has been recommend- 
ed, it will be in a condition to carry, between 


FJ the rows, any ſort of garden-plant that he may 
incline, in almoſt as great 'abundance as if no 


thorns had been planted on it. The only cau- 
tion neceſſary to be given in this caſe, is, to 
avoid ſowing any high growing plant upon 


3 theſe intervals for the firſt year or two, leſt 
they ſhould over-top the young thorns, and 


hurt their growth. If the ſoil is fit for carry- 


F ing onions, that would be a very proper crop 


for the firſt year: Or, if this ſhall be thought 

improper, dwarf-peaſe, or any other low grow- 

ing annual plant, that may beſt ſuit the cir- 
cumſtances 
L 
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be ſowed in their ſtead. 


But, whatever crop mall be put upon the 
ground the firſt year after the thorns are tranſ- 
planted, it is neceſſary that it ſhould be at all He 
times kept quite clear of weeds. In the ſuc- | 


cumſtances or ſituation of the ann may 


ceeding winter, the earth between the rows | p 
ought to be dug over with the ſpade, taking Yc 


care to go very cloſe to the rows, and to work | 
with a very ſharp. edged tool, ſo as to cut the | 
greateſt part of the lateral roots as near the bo- 
dy of the plants as may be, which will tend to 
make them branch out into ſtill more numerous 
mifications. And, if the ground is dug every 
winter afterwards, keeping at a little greater 
diſtance from the plant at each ſucceſſive dig- 
ging, the roots will be kept at all times ſo i 
ſhort, and their ramifications will be ſo nume- | 
rous near the ſtem, that, when they ſhall be | 
lifted to be put into the hedge, —— will not 
fail to be provided with ſuch an abundance of 
mouths to imbibe nouriſhment with, as to be 
in no danger of ſuffering much by that ope- | 


| ration. 


If the ſoil of the nurſery ; is aflcicntly rich, 
and if the thorns have been tranſplanted while 
young, and early in winter, they will ruſh up 
chiefly in height, and ſend out but few lateral | 

branches; which is a thing much to be wiſhed | 

for in a nurſery ; therefore care ought to be ta- 
ken, when they are tranſplanted, not to bruiſe 4 


2 rr 2 — * 
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or injure the ſtern of the plant, nor, on almoſt 
any account, to cut it over, unleſs the ſtem 


as before nirly and ſtinted. Neither ought 
the upright ſhoots to be, in any caſe, ſhorten- 


d while in the nurſery: But, to facilitate the 
operations between the rows, any ſtraggling 


de- branches that may ſpring out, ought to be 
aut off by the knife « or  thears at the beginning 


; of winter. 


In every ſituation, it will be proper that the 


; earth between the rows be ſtirred the firſt win- 
ter by the ſpade ; but, if the nurſery is of great 


xtent, it may be afterwards done by means of 


f the plough, with the utmoſt facility. 


The courſe of crops that would ſeem to be 


the moſt eligible, would be as follows: 


1ſt Year, Dwart-peaſc or onions. 
2d, Early turnips, or colwart plants, if there 


is a demand for them on the ſpot; and, after 
theſe come off the ground, winter turnips. 


2d, Early peaſe, and, as A 1 crop, 


winter turnips. 


4th, And every ſucceeding year, early peaſe 


= and turnips. . 


The reaſon why I would adviſe peaſe ſo of- 
ten is, that this is a meliorating as well as a 
very profitable crop, and would be peculiarly 


I proper in the preſent caſe. For, as the young 


thorns would ſoon attain a conſiderable height, 
they would afford much ſhelter to the ground, 


aad bring the * forward pretty early in the 


ſeaſon. 
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the hedge, which would anſwer the purpoſe off 


foil and ſituation favourable, they may be off 
the ground in ſufficient time to admit of rear- 


the ſame ground. And, as this plant ſerves to 
other, there is little doubt but the nursery 


could be neceſſary, in very high order, by this : 


ment, the nurſery will always afford its owner | 


ſeaſon. And, if a row were ſowed on each| 
fide of every row of thorns, at a foot or ſixteen - | 
inches from them, there would be ſufficient 
room to hoe the interval between them and the} 
thorns, ſo as to keep down the weeds with lit. 
tle trouble; and, when the peaſe grow ſo high 
as to need ſupport, they could be laid towards 


ſtakes perfectly well, and admit of their being 
pulled with the utmoſt facility. 
If theſe peaſe are of the early ſort, and the 


ing in perfection a crop of winter turnips upon 


meliorate the ground more than almoſt any 


could be kept, for any length of time that f 


ſucceſſion of crops, without almoſt any ex- 
pence of manure whatever. a 
By this, or ſome ſimilar mode of manage- 


very profitable crops, and the thorns will be 
reared to the utmoſt perfection, and have their 
roots formed as properly as could be deſired, at 
little or no expence. But, as it is impoſſible to | 
purchaſe ſuch plants as theſe from an ordinary | 
nurſery garden, —and, as the young thorns al- 
ways ſuffer very much by being long kept out | 
of the ground, not to mention the expence | 
that } 
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that would attend the tranſporting ſuch large 
| Piat from any conſiderable diſtance, it is of 
much conſequence for every improving farmer 
to rear plants for himſelf : Or, if he buys them 


lit- Wat all from à nurſery, to take them when only 
igt one or two years old, and — them afters. 
rds f wards for himſelf, 
of 8 The only thing that can (dale the plan here 
ing propoſed miſcarry, is the neglecting to make 
the nu rſery rich enough before the thorns are 
the W planted in it; for, I have frequently obſerved, 
off WF that gentlemen in the country, or farmers, 
ar- who are at a diſtance from manures, er ex- 
on 


ceedingly in this reſpect. I therefore again re- 
to Bf peat it, that it is ꝙ the utmoſt conſequence, on 
ny i all occaſions, to have the nurſery as rich as 
Ty if poſſible, And indeed, unleſs this be the'caſe, 
dat he who ſhall attempt to rear thorns in the 
manner above deſcribed, will certainly be a lo- 
x- FF ſer, and, therefore, had better not attempt it 
at all, than do it in an imperfect manner: For 

0a poor ſoil could never produce to advantage 
er the crops above enumerated. But, if the 
be ground is once put into proper tilth, it may be 
continued as a nurſery ever afterwards, with- 
at out almoſt any expence at all. 

my To put the ground into that high tilth, the 
7 i year before you intend to turn it to a nurſery 
. give it a fallow in the beginning of ſummer, 
ut and a very thick dreſſing of dung and lime if 


it needs it, and take a crop of winter turnips. 
at This 
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This will clean, enrich, and mellow the il 
If it has been in good order before, this will bir 
fſufficient; but, if the ſoil was naturally poor h 
it may be proper to repeat this ſame dreſſing i e 
ſecond year, which will aſſuredly effect the pr 
purpoſe. Starve not your plants at firſt; fol Wic 
the richer your ſoil is at firſt, the more ieh Wa 
and e will it pe _ Hind 13 


_—_ * 
ee VIII. 1 3 2 
Ruiles for chooſe mg the Plants, .. ..- 
If you: wiſh to have a good fence, free off 4 
gaps, and of an equal degree of ſtrength} I 
throughout, pick your plants with great care, 
ſo as to have them all as nearly as poflible'of 
one ſize, and of an equal degree of healthineſs. 1 
But, if you ſhould have occaſion for ſo many fe 
plants at one time, as makes it neceſſary for : 
you to take them as you can find them, you 3 
had much better aſſort them into ſeveral lots of 
different ſizes, and plant each of theſe lots in a 
place by itſelf, than plant the whole promiſcu- 
ouſly ; it being much better to have two inclo-# 
ſures fenced with hedges of different degrees of 3 
ſtrength throughout their Whole extent, but 
equal in every part, than one which is in ſome 
places ſtronger than in others; becauſe, ſo long 
as any one part of it is weak, all the ſtronger i 
places can be of no uſe as a fence; and if, with 
a view to remedy that evil, you plant your 
Rt - » weak 
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oil weak plants by the fide of the ſtrongeſt, they 
| bf re apt to be overtopt by theſe, and ſtinted in 
oor Their growth; ſo that the hedge, | in theſe pla- 
ges, continuing always weak, is liable to be 
theWbroke down by cattle, hogs, &e.; which occa- 
fol ions theſe unſightly and irremediable gaps that 
kl armers ſo generally have reaſon to complain of. 
Hut, if all the plants are at firſt quite equal, 
heir firſt ſhoots will be nearly equal in vigour, 
nd will continue to advance at the ſame rate, 
V as to form a hedge equally ſtrong in every 
I Dart. I | 
R · 
= Of the proper Size 97 Plants. 
| If the young thorns are of an equally healthy 
ny emperament, the vigour with which they ad- 
Fance will be nearly in proportion to the ſize of 
he plant; fo that it is of great conſequence 
What theſe be not too ſmall. The leaſt ſize of 
Wt horns that I think ſhould ever be planted out, 
pf the plants can be got, ſhould be ſuch as are 
about the bigneſs of a man's little finger; but 
ou will be better if about the ſize of the 
humb. If plants are reared in a very rich nur- 
ery, till they are of this ſize, and have had 
he earth cole dug about them each year, 
Jo as to make them have their roots very much 


ultiplied cloſe by the ſtem, and be planted in 
good ſoil in the manner after mentioned, few 


1 
2 


Kl 1 | perſons 
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perſons hows: any comprehenſion of the 1 4 
of vigour with which they will advance. Inf 
ſuch a caſe, the farmer may reaſonably expect 
that the ſhoots of the firſt year will be, at a 
medium, between three and four feet in length, 
and-ſome of them conſiderably beyond that. ItÞ 
would be difficult to rear plants to a larger ſize} 
than this in a nurſery; and, although they may 
— ixuetimes got of a larger ſize, by grubbing 
a hedge which it is neceffary to remove; 
9 4 my in this caſe, the roots have been allow-| 
ed to extend to a greater diſtance when grow. 
ing, there is a neceſſity of cutting off many of 
theſe at raiſing them, ſo as to leave but feu 
fibres adhering to the plant ; on which account, | 
it is not to be expected, that they will advance 
fo faſt as plants of a ſmaller fize, which have 
had their roots properly formed by a judicious} 
management in the nurſery; yet plants of this | 
kind ought not to be rejected, as J have ſome- 
times ſeen them ſend out ſhoots of very youu g 


ſtrength and vigour. 
. e 
of the proper Seaſon for Planting theſe. 


As the ſtrength and future healthineſs of a | 
| hedge in a great meaſure depend upon the vi- 
gour of the ſhoots it makes the firſt year, too 


much care cannot be taken to guard againſt | 
every Circumſtance that may tend to retard its 
progrol 


> -_-»y 
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Progreſs at that period. On this account, it is 


"bl of very great conſequence, to have every hedge 
dec planted as early in winter as poſſible. For, I 
t a have found, by long experience, that, if one 
th. part of a hedge has been planted early in win- 
hMtcr, and another part of it in the months of 
ize March or April, when the buds begin to ſwell, 


Wall other circumſtances being equal, the and 


nayt 
ie Wof the firſt-year, from that part which has been 
ve; {firſt planted, have always been nearly double 
,w.- the ſize of thoſe of the other part, and continue: | 
w. ever afterwards to be more healthy and vigo- 
of rous in every reſpet; which is a circumſtance 
ew that few, who have not experienced it, would 
nt, I naturally have expected. If the ſpring be not 
ice very backward, thorns ſhould ſeldom be plant- 
ive ed after the beginning of February; and, in 
ms the moſt. backward ſeaſons that we ever experi- 
nis! ence, none ſhould ever be planted after the be- 
ginning of March, if it can poſlibly be avoided. 


It is a good method, in general, for thoſe who 
have a great deal of work of this kind to per- 
form, to begin to plant early in autumn; tak- 
ing only ſo much earth from the ditch at that 
time, as is neceſſary to cover the roots of the 

= plants ſufficiently; and running along the 
whole in this manner as quickly as poſſible, ſo 
via as to have the quicks all planted early in win- 
oo ter; after which the ditches may be finiſhed, 
ft without any loſs, in the ſpring. But, even in 
its this e the whole ought to be fniſhed in the 
fs | month 
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month of March, otherwiſe the young ſhoots , 
will be much PRO by the diſturbance _ L 
wall mect with. | 


$ Xt. 


| 07 Tm Before Rami. 3 

As the vigour of the firſt ſhoots of a hedge; 
likewiſe, in a great meaſure, depends upon the | 

proper trimming of the young thorns before 4 


planting, I ſhall beg to make a few obſervati- 7 


ons on that head. : 
Every tree, when it is tranſplanted, loſes 4 
part of its roots, and is on this account unable 
to abſorb ſo much nouriſhment as would be 
neceſſary to make it puſh out ſhoots with an 
equal degree of vigour as if it had not been re- | 
moved; it, therefore, becomes neceſſary to lop | 
off ſome part of the top of every tree when | 


tranſplanted, that the remaining roots may be 


able to abſorb abundant nouriſhment for theſe | 


branches that we leave behind. If the plant is 


old, the proportion of roots that it loſes by be- | 
ing tranſplanted-is always greater than when it | 
is young; but, in all caſes, it is neceſſary to 
lop off ſome part of the top of the plant, other- 
| wiſe there is great danger that it will then re- 
ceive a check in its growth and become ſtinted; 


which is a diſeaſe that hardly admits of a cure 


but by amputation. To prevent this dange- | 
rous diſeaſe in a hedge, it is always proper to | 
| „ 


icy 
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cut off the top of the quick entirely; which 
never fails to cir i it ſend out ſhoots the firſt 
year of a more than ordinary degree of vigour. 


This amputation ought always to be perform- 
ed by a ſharp tool, that the wound may be as 


clean as poſſible; and, when the hedge i is to be 
Z planted on the face of a bank, it ought to be 


made about twelve inches above the root. Al- 
though this operation is not ſo indiſpenſibly 
neceſſary on young plants as on thoſe that are 


older; yet it is always of uſe, and ought never 


to be omitted, 8 

Gardeners too olten n eglect this moſt neceſ- 
ſary operation, and 3 as univerſally prune 
the roots too much. If the plants have not been 
brought from a diſtance, or long kept out of 
the ground, it is only neceſſary to cut off the 
points of ſuch roots as have been lacerated in 
taking up the plants; leaving as many ſmall 


roots as poſſible, if they are ſound. If, indeed, 


they have been too long expoſed to the wea- 
ther, ſo as to have ſome part of the ſmalleſt 
fibres killed, it will not be improper to cut 
away theſe dead fibres { but, it is in general 
the "feſt plan, to a the roots but very 


| Wlittle before planting. 


9 XII. 


DireFtions for the Manner of Planting. 


The proper method of planting this kind of 
hedge is, firſt to turn up a little of the earth 
D fron 


. 


\ 
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from the place where the ditch is to be made, 
and lay it upon the bank reverſed; ſo as to 
form a bed for the plant about two inches thick | 
above' the ſolid ground. Upon this the thorns 
| ſhould be laid nearly in a horizontal direction, 
but enclining a little upward in the point, and 
having the ends of the ſtems juſt equal with hl 
face of the bank, or projecting beyond it a ve-| 
ry little, not more than half an inch; by which 
means, every plant wilt fend out only one or 
two ſhoots, which will be the more vigorow| 
as there are ſo few of them. But, if any off 
theſe plants ſhould ſend out a greater number 
of ſhoots, it will be proper to prune away all 
theſe ſupernumeraries the firſt winter after 
planting; cutting them with a knife cloſe o 
the ſtem from which they ſpring: For, it i 
the largeneſs of theſe original ſtamina of the 
hedge that will afterwards conſtitute its' ſtrength, 
and not the number of ſmall ramifications, as} 
is too generally imagined. But, if the ſhoots} 
are numerous, they never do acquire ſuch 
a degree of ſtrength a as en there are fewer offi 
them. 

The plants being thus ogillarly laid, mould 
have their roots immediately covered with the 
beſt mold taken from the ſurface of the ditch; 
and the workmen ſhould take care to keep that 


* 
1 
9 


good mold well back upon the bank, and ra- 
5 behind the roots, leaving the*breaſt of the 
bank to be JONI: up by the leſs fertile earth ta- : 
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de, Men from the bottom of the ditch. By this 
to means the roots will have all the good earth 
ick bout them; in which they will ſpread. with 
rns "5 e and draw from it abundant nouriſhs 


ment; and the bad earth which forms the 


on, | 

ind breaſt of the bank will produce much fewer 
the Wweeds there, than the good earth would have 
ve. done, if it had been kept near the ſurface: 


ou will now likewiſe perceive the reaſon for 
Putting the plants at ſuch a diſtance above the 
roots, 6 XI.) viz. that you may be thus allows 
dd to put the roots among the good mold, and 
till leave room for a breaſt-work of bad earth 


— of a ſufficient thickneſs; whereas, if they had 
Ger been cut ſhorter: than is there mentioned, you 
, by ? would not only have been deprived of this con- 
, i Neniency, but would alſo have been obliged to 
the! plant the roots ſo near to the breaſt of the 
-th Fc itch, as to expoſe them very much to the 

3 droughts of ſummer, which would greatly re- 
ot tard their growth; for no plant delights more 
uch Ina moderate degree of moiſture than the white 
- off horn; which is probably one reaſon why it 


| 3 better in this method of planting thari 
ny other, and advances much faſter in rainy 
I ſeaſons, or in wet climates, than in ſuch as are 
Woricr. If: the foil in which they are planted is 
poor, 1 would adviſe to mix ſome well made 
ung“ with the earth that covers the roots of 
D 2 " ms 
* I have met with many gentlemen who are firmly 
AY that dung of every kind is hurtful to hedges, 
and 
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the thorns, -which would greatly promote their 
growth, and be attended with very little ex- 
pence; as the nn, a te ne be but 
* 13 

# i 10 $ 11 


and many other plants. It is much to he regretted, tha 
mankind ſhould. adopt any kind of theory with ſo little 
reſerve, as to ſhut their eyes againſt the plaineſt dictates 
of experience. I will not here attempt to undeceive thoſe 
who may have adopted this opinion, by any kind of rea- 
ſoning, which, in matters of this ſort, is always in dan- 
ger of being fallacious; but leave the deciſion of the mat- 
ter to their own experiehce and obſervation ; not doubt- 
ing but that they will find, that, if there are any plants 
which are not forwarded in their growth, by. the judici- 
ous application of dung to the ſoil in which they are 
reared, the number is extremely ſmall, 1 that the 


hawthorn is not one of theſe. 
* It will hardly be neceſſary here to UN that the 


hedge ought to be carefully kept clear of weeds for ſeve- 
ral years; and that it ought likewiſe to be preſerved 
from being broke down by cattle, by means of any kind 


of dead fence that may, beſt ſuit the circumſtance of the 


farmer to rear. A nobleman in Scotland, who is emi- 
nently diſtinguiſhed by his attention to agriculture, and 
the many improvements that he hath made in that art, 
has lately contrived to effect both theſe purpoſes at once, 
by facing with ſtones the ditch. in which the hedge is 
planted, making a ſmall ſquare. hole for each thorn- 
plant, and cutting the ſtems of a ſufficient length, ſo as 
to permit them to come quite through the dike; in 
which ſituation they advance as well as if no facing of 
ſtone had been there. In this way of planting, great 
care ought to be taken to reject bad plants, as it is more 
difficult to ſupply deficiencies afterwards than in the com- 
mon way; large plants are here alſo more eſſentially ne- 


ceſſary than in the ordinary mode of planting hedges. 


Saf a. , ¼—0 ee eo ee ns 
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XIII. 


Direftions for the Manner of Planting in a very 


expoſed Situation. 


Thoſe who live in an open uncultivated 
country have many difficulties to encounter, 
which others who inhabit more warm and ſhel- 
tered regions never experience; and, among 
theſe difficulties, may be reckoned that of hard- 
ly getting hedges to grow with facility. For, 
where a young hedge is much expoſed to vio- 
lent and continued guſts of wind, no art will 
ever make it riſe with ſo much freedom, or 

ow with ſuch luxuriance as it would do in a 
more ſheltered ſituation, and favourable expo- 
ſure. 

But, although it is impoſſible to rear hedges, 
in this ſituation, to. ſo much perfection as in 
the others, yet they may be reared even there 
with a little attention and pains, ſo as to be- 
come very fine fences. | 

If it is adviſeable, in other caſes, to ho 
the hedges upon the face of a bank, it becomes 
abſolutely neceſſary in ſuch an expoſed ſituati- 
on as that I have now deſcribed : For the 
bank, by breaking the force of the wind, 
ſcreens the young hedge from the violence of 
the blaſt, and allows it to advance, for ſome 
time, at firſt, with much greater luxuriance 
than it otherwiſe could have done. 


But, 
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But, as it may be expected ſoon to grow as 
high as the bank, it behoves the provident huſ- 
bandman to prepare for that event, and guard, 
with a wiſe forecaſt, againſt the 1 inconvenience 
that may be expected to ariſe from that circum- 
ſtance. 

With this view, it will be proper for bim, 
inſtead of making a ſingle ditch, and planting 
one hedge, to raiſe a pretty high bank, with a 
ditch on each ſide of it, and a hedge on each 
face of the bank; in which ſituation, the bank 
will equally ſhelter each of the two hedges, 
while they are lower than it; and, when they 
at length become as high as the bank, the one 
hedge will in a manner afford ſhelter to the 
other, ſo as to enable them to advance with 
much greater luxuriance than either of them 
would have done ſingly. 

To effectuate this ſtill more perfedlly, let a 
row of ſervice- trees be planted along the top of 
the bank, at the diſtance of eighteen inches 
from each other, with a plant of eglantine be- 
tween each two Pg Pots This plant will ad- 
vance, in ſome degree, even in this expoſed 
ſituation; and, by its numerous ſhoots, cover- 
ed with large leaves, will effectually ſcreen the 
hedge on each fide of it, which, in its turn, 
will receive ſome ſupport and ſhelter from 
them, ſo that they will be enabled to advance 
altogether, and form, in time, a x cloſe, Rtrong, 
and — . | 

E The 
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The ſervice is a tree but little a in Scot- 
land, although it is one of thoſe: that ought 


perhaps to be often culti vated there in prefer- 


ence to any other tree whatever, as it is more 
hardy, and, in an expoſed ſituation, affords 
more ſhelter to other plants than almoſt any 


other tree I know.: For it ſends out a great ma- 


ny ſtrong branches from the under part of the 
ſtem, "which, in time, aſſume an upright direc- 
tion, and continue to advance with vigour, and 


carry many leaves to the very bottom, almoſt 


as long as the tree exiſts; ſo that, if it is not 


pruned, it riſes a large cloſe buſh, Hl it attains 


the height of a foreſt-tree. 

It is of the ſame genus with the rawn-tree— 
and has a great reſemblance to it both in flow- 
er and fruit; its branches are more waving and 


| plant—its leaves undivided—broad and round, 
ſomewhat reſembling the elm, but white and 


mealy on the under fide. It deſerves to be bet- 
ter know n than ĩt is dt men 


5 ; XIV. 
Of the U Jſe of the Eglantine in Fencing. 
Although the hawthorn makes a very fine 
fence when planted alone; yet, it is rather im- 
proved, by having ſome plants of ſweet-briar 
(Eglantine) intermixed with it. For, although 


this plant is ſo weak and ſtraggling as never to 


make a fende ſtrong enough by itlelf; ; yet, as 
| it 


- 
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it advances with ſuch prodigious rapidity, and 
is ſo entirely covered with prickles, it ſerves 
OO well for intermixing with other ſtron- 
| r plants, for the purpoſe of thickening a 
"| holes: And, as the plants pan be reared at a 
very trifling ing. pw I think they may, on 
many memos, "Bb Shana xg; with gore pro- 


priety. 7 


If you employ auching elſe than havrthorns, 
they ſhould be planted about ſeven or eight 
inches a-part. But, your hedge will be more 
quickly reared, and at a more moderate ex- 
pence, if they are planted at twelve inches a- 
part, with a 25 of eglantine between every 
two thorns. But the eglantine ſhould be plant- 
ed out when very young; for, if the plants 
were large and ſtrongly rooted, the ſhoots 
would be ſo luxuriant as to be in ſome danger 
of overtopping the thorns and choaking them, 
Plants of one year's growth, if vigorous, are of 
the proper ſize for this purpoſe; and theſe will 
require no lopping Om" they are planted, 


$ XV. K r 
of the neceſſary Attention to the Hedge the firſt 
Naar after Planting. 


It will be neceffary to examine the hedge 
with care, the firſt winter after planting; and, 


if there are any plants, either ſtinted or dead, 
hoy ſhould be taken out, and their places be 


immediately 
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immediately ſupplied by others, more vigorous, 
if poſſible, than thoſe that were planted the 
year before. For this purpoſe, every good huſ- 
bandman ſhould take care to reſerve a few of 
the fineſt plants that he can pick out, and of 
the freeſt ſhooting kinds of thorn, (for there is 
a very great difference in this reſpet) which 
ſhould be kept in the richeſt part of the nurſe- 
ry, and have the earth dug about them during 
the ſummer-ſeaſon, with the greateſt care, that 
their roots may be numerous and well formed. 
If he has taken this precaution, and is at pains 
to open the bank with a ſpade, ſo as to allow 
the roots to be properly placed, and lifts them 
from the nurſery with due care, covering them 
immediately after planting with the richeſt earth 
that can be got, which ought to be further me- 
liorated by a little well rotted dung, and cuts 
off the whole of the top at the time of plant- 
ing; they will, in all probability, make ſuch 
ſhoots next year as to be at once out of all dan- 
ger of being choaked by the others. But, if 
this ſmall degree of care had been neglected, or 
even deferred till another ſeaſon, it would then 
have been too late, and the hedge muſt have 
remained for ever afterwards full of incurable 
gaps, that might have been effectually prevent - 
ed by this well; timed attention. | 
XVI. 
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8 XVI. 


Hiretrims for Clipping ar Pruning Hedges. 


Nothing can be more prejudicial to a young 
13 than an injudicious application of the 
ſeiſſars; and, although it be extremely common 


to clip the top of a hedge for a few years at 


firſt, even where it is to be diſcontinued ever 
afterwards; yet, it would hardly be poſſible to 
contrive a practice that would be more prejudi- 
cial to it than this is. 

The chief properties that conſtitute the excch. 
lence of a hedge, are ſtrength and cloſeneſs. — 


Now, a hedge can be made ſtrong by nothing 


elſe than the vigour and ſize of the principal 
ſtems of which it is compoſed. But, it is evi- 
dent, that, by cutting the tops of all the radical 
ſhoots, each of them is forced to ſend out a 
great many ſmaller ones, as in a pollard- tree; 
and each of theſe ſmall ſtems being cut again 
and again, are divided into ſtill ſmaller and 


more numerous ramifications, till the number 


of theſe are increaſed to ſuch a degree, and 
their ſize, of conſequence, ſo much diminiſhed, 
that the hedge may be ſaid to conſiſt entirely of 
an infinite number of ſmall twigs, cloſely inter- 
woven with one another, which have not ſuf- 
ficient ſtrength to make any conſiderable reſiſt- 
ance to a furious bull, who will eaſily break 


through 


. . , , . 
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through any part of ſuch a hedge that he may 


chance to attack, however cloſe it may appear 
to be. But if, inſtead of being cut in the top, 


the thorn be allowed to advance upwards with- 
out any interruption, its ſtem, like that of any 


other tree, will continue to encreaſe in ſize 


and ſtrength, and, in a ſhort time, become ſo 
large as to be able to reſiſt the whole force of 
any animal that we may have occaſion to fear. 


They even, in time, become ſoſ large as to oc- 
cupy almoſt the whole ſpace that was original- 


ly left between the plants, ſo as to form a 1 
vegetable wall (if I may uſe that expreſſion) 


which it is almoſt impoſſible for any force to 


overturn. It is, therefore, obvious, that cut- 
ting the top of a hedge, when young, tends 


greatly to diminiſn the ſtrength of it. 
It will, perhaps, be a more difficult taſk to 


convince the reader, that this practice likewiſe 


tends to diminiſh the thickneſs of the hedge; 
although, I flatter myſelf, that I ſhall be = 
to demonſtrate this as clearly as the other. 

When the principal ſtem of any tree is cut 


over, the ſap that would have gone to encreaſe 


the ſize of its top, being ſtopt in its aſcent, 


forces out a great many ſhoots all round the 


ſtem, immediately below the place where it has 


been cut over. And, when. this is the caſe 


with a hedge, the number of ſhoots that arc 
crowded together draw the ſap ſo powerfully to 
that paths and occaſion. ſuch a deep ſhade be- 

low - 
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low it, that all the horizontal ſhoots that had 
ſprung out from the ſtem near the roots, being 
deprived of their nouriſhment, and the influ- 
_ ences of the air, are checked in their growth, 
and in a ſhort time totally periſh; leaving the 


ſtem at the root quite naked and bare. And, 


28 


* As thoſe who have not wy much attention to the 
growth of trees, may, perhaps, be at a loſs to compre- 
hend the full force of the argument made uſe of, I ſhall 
here ſubjoin a few obſervations tending to illuſtrate it 
more clearly. 

The principal uſe of the branches of a tree, is, to 
pump up the ſap from the roots, and diſtribute it proper- 
ly through the whole plant; ſo that the health of the 


tree, and form of the trunk, in a great meaſure depend 
upon the proper arrangement of theſe. — Every branch 


carries off from the ſtem a part of the nouriſhment that 
is imbibed by the roots; and altho', in its paſſage, it 
ſerves to augment the ſize of that part of the ſtem that is 
below it, yet the parts that are above it receive no additi- 
on from the ſap that is pumped up by this branch ; ſo 
that, if ſome brances are allowed to remain upon the 
ſtem near the root, and others at regular diſtances 


above one another to the top, the under part of the ſtem 


will be of a conſiderable ſize, and it will taper gradually 
upwards, ſo as to ſtand extremely firm and ſecure. But, 
if all the branches are at once lopped away from the 
ſtem, and it is allowed to remain naked to a conſiderable 
height, it continues nearly of the ſame ſize from the 
root to the part where the branches begin to ſet out; 
and, being thus ſo long and flender, it is not of a ſuffi- 
cient ſtrength to ſupport the top, ſo as to be, in many 
caſes, bent down towards the ground, and continue to 


grow in a diſtorted and languiſhing condition. This is 


more particularly obſervable in the broad · leaved Scots 
7 elm, 
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as there are, from that period, no branches 
| ſpringing immediately from the under part of 
the ſtem, to detain the ſap in its paſſage, and 
make that part of it encreaſe in its ſize, it there 
continues ſinall and weakly; while the top, 
continuing to advance with luxuriance, be- 
comes ſo large and weighty as to be, with dif- 
ficulty, ſupported by theſe ſmall naked ſhanks, 
which gradually become barer and barer every 


year, 


elm, and the freeſt ſhooting pear-trees, than in any 
other ſpecies of trees that I know: But the ſame phe- 
nomenon is obſervable in all trees, in a ſmaller or great 
degree, according to the vigour or pliability of their 
ſhoots. | 4 þ * | 

But, as the ſap always more naturally aſcends in an 
upright than in a lateral direction, if, by any means, 
ſeveral ſtrong ſhoots are made to ſpring from any part 
of the ſtem, theſe aſſume an upright direction, and con- 
tinue to draw away a great deal of nouriſhment to 
themſelves; ſo that the weaker horizontal ſhoots below 
them, not being able to attract to themſelves a ſufficient 
quantity of ſap, they begin to languiſh, till at length, 
more and more weakened by the ſhade and dripping of 
the branches above them, they gradually fall away. 
Having thus, for a time, helped to encreaſe the ſize 
of the under part of the ſtem, ſo as to enable it pro- 
perly to ſupport its top, nature gradually frees herſelf 
from theſe uſeleſs branches; and, by their gradual 
decay, the ſtem is left of that delicate taper-form which 

is beſt adapted both for ſtrength and beauty. This is 
the regular progreſs of nature, if left to herſelf. It 
ought to be the ſtudy of man to improve upon the 
hints that ſhe affords him, and to direct her operations 
ſo as that they may beſt concur with him in promoting 
his deſign. 5 
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year. But every one knows, that, if the bot- 
tom of a hedge is open, it is of very little con- 
ſequence whether it be cloſe above or not: 
And, I leave it to be determined by experience, 
whether this is not, in general, the condition 
of hedges which have been clipped in the top 
when young; eſpecially in thoſe caſes where 
the hedge has made vigorous ſhoots the firſt 
year. And, if it ſhall be found, that this is, 
in general, the caſe, we muſt- conclude, that 
this practice tends to make the hedge thinner, 
as well as weaker than it would have been, ah 
Tt had been entirely omitted. 

But, if an hedge is allowed to advance in 
height, without being cut in the top, the ſmall 
branches that ſpring out near the root, not be- 
ing ftarved by the extraordinary ſuQtion, or ſuf- 
focated by the ſhade of too luxuriant branches 
above them, continue to live, and detain a part 
of the fap; ſo as to make the under part of the 
ſtem Atill continue to encreaſe in ſize and 
ſtrength, and be well able to ſupport the ſmall 
top that it thus acquires. And, if the moſt 
luxuriant ſide-branches that may ſpring out 
above, are, from time to time, pruned away, 
ſo as not to be allowed to overſhade thoſe that 
may be below; theſe laſt will continue to grow 
as long as the hedge exiſts: And as, by this 
management, there will be but few ſide-branch- 
es of any conſiderable ſize, the principal ſtems 
will advance with very great vigour, gradually 
tapering from the root upwards. 


I cannot 


— be too particular in adviſing-t the 
huſbandman to beftow almoſt his whole atten- 
tion to the proper formation of the upright 
ſtems of the hedge: Becauſe, upon this, the 
whole future ſtrength of the hedge muſt entire- 
ly depend. And, if theſe are once rightly form- 
ed, it will be an eaſy matter to give it every 
quality that we could wiſh for in a hedge. 

For, if theſe ſtrong ſtems ſhould even he entire- 
ly deſtitute of ſmall branches, they may be 
made to puſh out abundance of them whenever 
it may be thought neceſſary, only by making a 
flight wound in the naked ftem, where-ever 
you deſire that young branches ſhould appear: 
{ For, below every ſuch wound, a number of 
| ſmall ſhoots will ſpring forth the enſuing ſea- 
ſon; the points of- which being cut off, will 
ſend out a ſtill greater number of ſmall twigs, 
which, by being frequently cut, will, in a ſhort 
| time, form a covering as cloſe as could be de- 
fired. 

The truth of this reaſoning I myſelf experi- 
enced at a very early period: of my life; for, 
having then had occaſion to dreſs a garden that 
was ſurrounded by an old hedge, which had 
always been allowed to grow as nature prompt- 
ed; never, that I know of, having been touch- 
ed either by knife or ſciſſars, I found the 
branches ſtraggling very far on every ſide, all 
of which I cauſed to be cut off quite cloſe by 
the upright ſtems, which then were left entire- 


ly 
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ly naked, and appeared like as many may-poles 
placed beſide -one another. But, by cutting a 
good many ſlight notches all along theſe ſtems, 
at the diſtance of a few inches from one ano- 
ther, they were, in one year, entirely covered 


with young ſhoots; which, by being cut once 
or twice in one ſeaſon, put out ſuch a number 


of ſmaller ramifications, as in a ſhort time 
formed a covering ſo very cloſe, that it was 


hardly 'poſlible to ſee any object through it at 


any part. Nor did I ever, in my life, ſee a 


hedge, that, either for ſtrength or beauty, could 


be compared with this one. Many of the ſtems 


being ſix or eight inches in diameter; and they 
grew ſo cloſe to one another, that no animal 


larger than a ſmall bird could poſſibly have 10 


netrated it. 

From theſe obſervations, I hope, it will ap- 
pear. evident, that, if we wiſh to have a right 
hedge, either for ſtrength or cloſeneſs, it is of 
importance never to ſhorten the top-ſhoots; at 
leaſt, while it is young. But, it is always of 
uſe to prune the ſides; cutting off all the lateral 
ſhoots, with the ſcilars, Goto cloſe to the up- 


right ſtems, after the firſt year's growth. And 


if, after the growth of the ſecond year, it 


ſhould ſo happen, that too many ſhoots have 
ſprung out at the top of the firſt year's ſhoots, 
| (which very frequently is the caſe, ) theſe ſuper- 


numeraries ſhould be cautiouſly pruned away 
with a knife; taxing out all the ſtrong upright 
T growing 
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growing branches. -excepting one for à ſtem; 
me- always particularly careful to cut them a- 

quite eloſe to the ſtem from which they 
ing For, if this caution were neglected, a 
greater number of ſhoots would ſpring out from 
the wound, and the 6 be inereaſed rather 
than diminiſhed: 

If theſe circumſtances: are attended = the 
hedge will need no other care ever Saad 
but tobe) defended from battle, Rept free of 
weeds, and clippedifi*the ſides once a- year for 
ſome time; being -always careful at each clip- 
ping, to gocas cloſc ton the laſt as can he eaſily 
done. But, in a! manner, be attens 
tive the: firſt; time ow perform: this operation; 
to clipait as near to then upright ſtems a poſſi- 
ble: Für) as theſe ſide branches muff always 
extend. a little farther /atoevery cutting}! if this 

cautions is not obſerved, theſe: lateral ſhanks 
will, in time beconiernaked; yarid the interval 
between the» ribs, (ãs the upright thoots) may 
properly be called, ) and the reticulan tegument 
(or ſkin) that coverb the ſufface, old be too 
n ard _ mh nen 
ſe: rules ſerved" for a few. years 
the . while it ſe ten in height, will be- 
come as cloſe in the ſides as could bexviſhedifor. 
And, although the glipping of tho ſides ſhonld 
be diſoontinued after a few years, it will FR in 
no danger of running into great diſorder; for, 
as the vigour of the 8 will: have 9280 
Vor © = . much 


moch diminiſhed * . * » — 
divided; none of them will afterwards ad vance 
to ſuch à diſtance as to deform. or hurt the 
hedge ; ſo that this operation may be diſconti- 
nued, e. 0 _ ee eee, 
* 


. E = . - , 
- e 1 * Gy 
; 6 ba 4 a 4.44 1 1 2 
8 — * * 9 : . 
2 + e | £5 2 wr 24 y pes 4 te 
, "4 5 : 7 * ; | 
a # - 6.3 2 1 
7 


< 11466 ot rf Tate: (945.007 
How to recover ” Hedge after. it hes te Ain 
oc ee b 


But if, from — the 6011 in 
which: Four hedge ib planted, or from any other 
cauſe, it ſhould ſo happen, that, after a feu 
years, the hedge becomes ſickly, and the plants 
turn poor and ſtinted in appearance, the vaſieſt 
and only effectual retnedy for that difeaſe, 'is 
to cut the ſtems of the plants clean over, at the 
beight df an inch or two above the ground; 

after Which they will ſend forth much ſtronget 

ſhoots than they ever would have dotte without 
this operation. And, if the hedge be kept 
free of weeds, and trained afterwards in the 
manner above deſoribed, it will, in almoft 
every caſe, be eee and met freſh 
and'vigorous. 

This amputation ate » to be performed i in 
autumn, or the beginning of winter; and, 
the ſpring, when the young 'buds begin to 
ſhow themſelves, the ſtumps ought to be exa- 
mined with care, and "I the 'buds be rubbed 
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off, excepting one or two of the ſtrongeſt and 
beſt placed,” which fhould be left for # ſtem. 
For, if the numerous buds that ſpring” forth 
round the ſtem are allowed to ſpring up undiſ- 
turbed, they will become, in a few years, as 
weak and ſtinted as before; and the hedge will 
never afterwards be able to attain any confider- 
able height, ſtrengeh, or | healthfulneſs.T 
have ſeen many hedges that have been repeat- 
edly qut over, totally ruined, by not having 
attended to this circumſtance in proper time. 
If che ground, for ſixteen or twenty fect on 
each ſide of the hedge, be allowed at the time 
that th operation is performed, and get a tho- 
rough dreffing- with rich mänures, and be kept 
in high bis for ſome years afterwards, by 
good culture and melierating crops, the hedge 
will proſper much better than if this had been 
omitted, eſpecially if it has been planted on the 
level years or on the bank of a _ hallow 
anch. 
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eee old deen aher hy Plating. 
i ſometimes happens; that a hedge may 
Hay been long neglected, and be, in general, 
in a healthy fate, but full of gaps and open- 
ings, or fo thin and ſtraggling, as to form a 
very imperfect ſort of fence. On theſe occaſi- 
_ it is in vain to hope to fill up the gaps by 
„ | n 
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; planting young quicks; for theſe would alws ys / 
be outgrown, choaked. and ſtarved by the ol t 
plants: Nor could it be recovered by cutting f 
clear over by the roots; as the gaps would: ſtill t. 

continue where they formerly were. The only 
methods that I know of rendering this a fence 4 
are, either to mend up the gaps with dead 1 
wood, or to p/a/h the hedge: Which laſt ope- 2 
ration is always the moſt eligible; where the " 
gaps are not too large to 2977 "ING cures t 
by this means. a 
The operation I here call Halten may be i © 
8 defined, a wattling made f liuing wood, To : 
form this, ſome ſtems are firſt ſelected, to be 
left as ſtakes, at proper diſtances, the tops of 5 
which-are all cut over at the height of four feet 
from the root. The ftraggling fide-branches of © 
the other part of the hedge are alſo lopped a- 
way. Several of the remaining plants are then 
cut over, cloſe by the ground, at convenient 1 
diſtances; and the remaining plants are cut, © 
perhaps half through, ſo as to permit them to * 
be bent to one ſide. They are then bent down ſl © 

_ almoſt to a horizontal poſition, and interwoven 
with the upright ſtakes, ſo às to retain them in k 


J c that poſition. Care ought to be taken, that 
ll theſe be laid very low, at thoſe places where 
there were formerly gaps; which ought; to be 
farther ſtrengthened by ſome deadſtakes, or D 
truncheons of willows, which will frequently I. 

take root in this caſe, and continue to live, 


And . {t 
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And ſometimes a plant of Eglantine will be able 
to overcome the difficulties it there meets with, 
ſtrike root, and grow up ſo as to firengthen 
the hedge in a moſt effectual manner. | 
The operator begins at one end of the field, 
and proceeds regularly forward, bending all the 
ſtems in one direction, ſo as that the points riſe 
above the roots of the others, till the whole 


wattling is compleated to the ſame height as 


the uprights; after which it aſſumes an appear- 
ance ſomewhat nun that which is her al 
ſented in Fig. 5. 

An expert operator will an this work : 
with much greater expedition, than one who. 
has not ſeen it done could eaſily imagine. And, 
as all the diagonal wattlings continue to re, | 
and ſend out ſhoots from many parts of their 
ſtems, and, as the upright ſhoots that riſe from 
the ſtumps of thoſe plants that have been cut 


over, quickly ruſh up through the whole hedge, 


theſe ſerve. to unite the whole-into one entire 
maſs, that forms a ſtrong, JT wg beau- 
tiful fence. - | = | 

This is the beſt wethad of: recovering: an old 
neglected — that hath as pas 630 come to ny: 
knowledge, 
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DireSiims for preventing the young Tous * of a 7 


Hedge from being killed in Winter. 
In ſome caſes, it happens that the young 


| ſhoots of a hedge are : Killed: every winters in 


winch 
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which eaſe, it foon' becomes dead and unſight- 
ly, and can never riſe to any conſiderable 
height. A remedy. for this: laſs may thetes 
fore be wiſhed far! b 
Voung hedges are obſerved to 565 chiefly af, 
fected with this diſorder; and it is almoſt al- 
ways occaſioned by an injudicious management 
of the hedge, by means of which it has been 
forced to ſend out too great a number of ſlioots 
in ſummer, that are thus rendered ſo ſmall and 
weakly; as to be unable to reſiſt the ſevere 
weather in winter. i 
It often happens | that the owner of A young 
hedge; with a view to render it very thick and 
cloſe, cuts it ovet with the ſhears a few inches 
above the ground; the firſt winter after plant- 
ing; in conſequence of which many ſmall thoots 
ſpring out from each of the ſtems that has been 
cut over: Each of which being afterwards cut 
over in the ſame manner, ſends forth a ſtill 
greater number of ſhoots, which are ſmaller 
and ſmaller, in proportion to their number. 
If the ſoil in which the hedge has been 
planted is poor, in conſequence of this manage- 
ment, the branches, after a few years, become 
ſo numerous, that the hedge is unable to ſend 
out any ſhoots at all, and the utmoſt exertion 
of the vegetative powers enables it only to put 
forth leaves. Theſe leaves are renewed in a w 
ſickly ſtate for ſome years, and, at laſt, ceaſe te 
to grow at all the branches become covered 
with fog, and che hedge periſhes entirely, 


But, 
* 


2 
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But, if the ſoil be very rich, notwithſtanding 
this great multiplication of the ſtems, the roots 


will fill have ſufficient vigour to force out a 


great many ſmall. ſhoots, which advance to a 
great length, but nevbr attain a proportional 
thickneſs. And, as the vigour of the hedge makes 
them continue to vegetate very late in autumn, 
che froſts come on before the tops of theſe 
dangling ſhoots have attained any degree of 
woody firmneſs; ſo that they are killed almoſt 
entirely by it; the whole hedge becomes cover- 
ed with theſe long dead ſhoots, which are al. 
ways diſagreeable to look at, and nus indi- 
cate the approaching end of the hedge. 
The cauſes of the diſorder being tings ex- 
| plained, it will readily occur, that the only 
radical cure is amputation ; which, by Ken 
an opportunity to begin with training the hedge 
anew, gives us alſo an opportunity of avoiding 
the errors that occaſioned it. In this caſe, care 
ought to be taken to cut the plants as cloſe to 
the ground as poſſible, as there the ſtems will 
be leſs numerous than at any greater height. 
And particular attention ought to be had to 
allow very few ſhoots to. ariſe from the ſtems 
that e. been cut over, and to guard nn 
againſt ſhortening them. | 
But, as the roots, in the caſe here ſuppoſed, 
will be very ſtrong, the ſhoots that are allowed 
to ſpring from the ſtems will be very vigorous, 
and there will be ſame danger of their continu- 
: OL ing 
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ing to . later in the ſeaſon than they ought 
in ſafety to do; in which caſe, ſome part of 
che top of the ſhoot may perhaps be killed the 
Saen -which- ought; if poſſible, to be 
prevented. This can only be eftecually done, 


by giving a-check to the vegetation in autumn, 


Finn allow the young ſhoots to harden in 
the points before the winter approaches. If 
any of the leaves or branches of a tree are cut 


away, while it is in the ſtate of vegetation, the 
whole plant feels the loſs, and it ſuffers a tem- 
porary check in its growth, in proportion to 
the loſs that 1t thus ſuſtains. To check, there- 
fore, the vigorous vegetation at the end of au- 
tumn, it will be prudent to chuſe the begin- 
ning of September for the time of lopping off 
all the ſupernumerary branches from the young 


hedge, and for clipping off the e ere 


that have ſprung out from it; which will, 
general, be ſufficient to give it ſuch a . in 
its growth at that ſraſon, as will prevent any 
of the ſhoots: from advancing afterwards. If 
the hedge is extremely vigorous, a few buds 
may be allowed to grow upon the large ſtumps 
in th ſpring, with a view to be cut off at this 
ſeaſon, which will tend to ſtop the vegetation 
of the hedge ſtill more eftectually,. 

By this mode of management, the hedge 
may be preferved entire through the firſt win- 


ter. And, as the ſhoots become leſs vigorous 


crys ſucceſſive ſeaſon, there will be leſs dith- 
culty 


* 
t 
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culty in preſerving them at any future period. 
It will always be proper, however, to trim the 
ſides of a very vigorous hedge for ſome years, 
while it is young, about the ſame ſeaſon of the 
| year, which will tend powerfully to prevent 
this malady. But, when the hedge has ad- 
yanced- to any conſiderable height, it will be 
equally proper to clip it during any of the win- 
ter- months, before Candlemas. | 
It deſerves to be remarked, before we leave 
this article, that the diſeaſe here complained of 
E is ſeldom dangerous, but in ſituations that are 
pretty much expoſed. And there are ſome ſi- 
tuations ſo very much expoſed to boiſterous 
winds, that no care in training the hedge will 
be ſufficient to preſerve it. - In theſe caſes, the 
hedges muſt be protected from the violence of | 
the blaſts, by the means preſcribed & XIII. 
which, united with the management here re- 
commended, will ſeldom fail to proye effi- 
cacious. 


N 
| Of Lopping fall g grown. Gods 


If you live in a country where fewel is not 
ſcarce, I would adviſe never to cut the top of 
the hedge at all, but rather allow it to advance 
upwards in all the beautiful luxuriance of na- 
ture; by which means it will not only afford 
a much better n to the fields, but will 

$154 alſo, 


\ 
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with beautiful tufts of bloſſom, which diffuſe 

an agreeable aromatic odour to a confiderable 

cluſters of berries that are very agreeable to the 

eye; ſo that it becomes, in this ſtate, one of 

the fineſt ornamental ſhrubs that this nm 
ces. 

But, if a nic e you tb cut 
your hedge, for the ſake of billets, at any rate, 
allow it to have attained a conſiderable degree 
of ſtrength before you think of cutting it for 
the firſt time, and then cut the tops clean over, 
at the height of four or five feet from the 
ground; whieh operation may be repeated af- 
terwards, as often as ſhall be found neceſſary 
taking care, after each cutting, to lop off a 
the luxuriant fide-branches that may chance to 
| ſpring out in conſequence: of that operation, 
which might be in danger of hurting the ſide- 
ſhoots that may be below. 

In this way, you may have a very good 
hedge; but, it will neither afford ſuch ſhelter 
to your field, nor be fo beautiful, as if it had 
never been touched at all at the top. 


XXI. 


Of Ornamental Plants in Hedging. 
Although ornament ought only to be conſi- 


dered as a ſecondary object by the farmer; yet, 
where it can be united with the uſeful, it need 


not be wholly diſregarded. The country is, 
| perhaps, 


alſo, in time, come to be annually covered 


? 


g 
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perhaps, the, beſt field for allowing the ſympa- 
thetie affections of the mind to be exerted with 
the moſt unbounded freedom, which forms the 
paſis of that deſire for univerſal harmony, that 


conſtitutes a true and correct taſte; which is, 


perhaps, the beſt preſervatiſe that the mind 
can ever meet with, againſt low and ſor- 
did affection. Let not, then, the man, Who 
wiſhes to be extenſively uſeful to his country, 
to his family, and, of conſequence, to himſelf, 


cloſe his eyes upon the beauties of nature; but 


rather allow them to ſhed their benign influ- 
ences on his ſpirit. It will ſerve to ſhorten his 
labour and ſweeten his toil; will help to 
brighten thoſe gloomy intervals that the mind,” 
which 1s totally occupied with ſordid views, 
muſt frequently experience, and be a ſource of 
content and chearfulneſs, which muſt ever 
conſtitute one principal ingredient of rural and 
domeſjic felicity, _ O85 22 
It, then, you do not deſpiſe ornament en- 
tirely, or diſregard the beauties of nature, you 
may render your hedges very beautiful, with- 
out any additional expenſe, by intermixing a 
few plants of pyracantha with your thorng 


when you plant them. The pyracantha (ever- 


green thorn) is one of the moſt beautiful ever- 
greens that we have in this country; but, as it 
is a weakly plant, unable to ſupport itſelf, it 
has, in general, been but little attended to. If 
a ſlip of this were planted between every ſe- 
cond or third thorn, it would, in a ſhort time, 


"ſpread ſo far on every fide, as to meet; and, 


being 
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being ſupported by the hawthorn, would riſe 
to the top of the hedge, and render the whole 
as beautiful as if it were compoſed of this plant 
alone. And, as its large cluſters of ſcarlet ber- 
_ ries hang upon it during the greateſt part of the 
winter- ſeaſon, by it, the hedge would be made 
not only cloſer and warmer during the winter, 
but alſo, more pleaſing to the eye than it other- 


wiſe would have been. This plant is not an 


exceeding quick grower, but it is by no means 
difficult to rear; every twig of it, if ſtruck into 

a good ſoil, taking root as readily as a willow. 
— I have planted it in this manner among my 
own hedges, and find it anſwer the intended 


purpoſe, I can recommend it with was n 


freedom. I 
1 you a are deſirous of dah your hedges 


885 Aill more agreeable, it may be eaſily done, by 


planting, through them, a few twigs of differ- 


ent kinds of honeyſuckles (woodbine) ; or in- 


termixing with them-a few of the moſt hardy 


and freeſt ſhooting kinds of roſes, which will 


grow without any extraordinary degree of at- 
tention or care. It will be beſt, however, not 
to plant the honeyſuckles till the hedge is two or 
three years old; as ſome kinds of theſe grow ſo 
very faſt as might put the hedge in ſome dan- 
ger of being choaked by them, if they were 
planted at the ſame time with it. A few plants 


of the crab- tree, intermixed with the white- 


thorn, form alſo a moſt agreeable variety, as 


3 ä 


| | 4+ 
4 N D. FENG E 8 6 


the beautiful bluſh- ooloured bloſſom. of that 
plant, ſo n in n. Is; ce _ 
lightful.)- Shue ee” thr 

isÞ Ahe * enumerate ſeveral othes fhrub 

that could, with propriety, be employed for a- 
dorning hedges; ; but, as this is, in ſome mea- 
ſure, foreign to the deſign of this eſſay, which 

is chiefly calculated to convey uſeful inſtruction, 
more than the foregoing hints on this . 
0 N be * — W r $a 2 
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Of the Up of th ade . 


| - Although the white-thorg, be, in, 1157 
the moſt proper plant for making fences, yet, 
there are ſeveral others that may bs ſucceſsfully 
employed on ſome. occaſions; Which, for ſome 
particular: purpoſes, may be even preferable to 
it. Among theſe; you will perhaps be ſurpriſ- 
ed to hear me mention the willow; yet, I have 
found that it may be employed,” in ſome-caſes; 
with very great advantage, by a particular me. 
thod of training it, not generally known, ;Wpich 
1 ſhall now endeavour to deſeribeQv. 

It is, in general, imagined, that the willow 
can be made to thrive no "where except in wet 
or boggy ground; but this is one of thoſe vul- 
gar errors, founded upon inaccurate obſervati- 
on, too often to be met with on ſubjects relat- | 
ing to raral affairs. Fot, ou Has ſuffi- | 


ciently 
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ciently convinced me, that this plant will not 
only grow, but thrive, in any rich well cult. 
vated foil, (unleſs in particular circumſtanees 
that need not here be mentioned), even al. 
though it be of a very dry nature . It coul 


1 Not, 


" * * 4 * 4 
11 5 
; : 


To remove, in ſome meaſure, the prejudice that 
might, perhaps, ariſe in the mind of inattentive pbſeryers 
againſt the writer, for the ſeemingly paradoxical aſſertion 
in the text, it will not be improper here, to mention a 
few facts relating to this ſubject, that their own future 
experiente and obſer dati will enable "them to Judge of 
. 

Water is not more <fvatiallywegoflary . to the thriving 
| af the willow than to moſt other plants or trees; but 

— 4 is, on many occaffons, ineidentally uſeful,” as tend- 

ng to promote that particular nenderneſs, and 'ealy pene- 
bly of (ſoil, which is eſſentially . necęſſary to... the 
| health, if not to the very exiſtence of this ſpecies | of 
plants. As a proof of this, recollect, if ever you ſaw any 
kind of willow thrive in what can properly be called a 
quagmire, where the [ſoil is ſwelled up with fuch a ſuper- 
abunilance of water, as to be reduced to a ſort of ſemi- 
fluid ſtate. Again, Did you ever ſee willows - thrive, it 
planted upon a hard, poor, clayey ſoil, however much 
the ſurface may be covered with water? I fooliſhly, in 
my younger years, planted ſeveral pieces of ground of 
this nature with willows, but without any ſort, of ſueceſs. 
Again, although it is rare to meet with a ſandy foil that 
is ſo much ſubjected to wetneſs, as to be never dry 
through a whole ſeaſon, yet I onte met with a caſe of 
that kind; the fituation being ſo low, that,  notwith- 
ſtanding the beſt drains that could be matle from it, the 
ditches were never dy. Willows were planted upon the 
face, of. the ditch, ſo as never to be above fix inches from 
the water 3 but the greateſt ſhoots that ever they made'in 
% one 
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not, however, in general, be made to thrive; 
if e in * * manner as thorns ; — nor, 


x would 
= 


| ca "3 ig did not ac fin — If your je" 


tions ſhall concur with mine in theſe examples, we will 


| be obliged to conclude, that wetneſs goes 1 in all 


caſes, cauſe willows to proſper. 

On the other hand, pleaſe again to recollect, Whbeer 
you ſaw willows planted in a rich mellow garden- mold (if 
the ſoil was not a hard ſand or gravel), which did not ſend 
out luxuriant ſhoots, whether the ſituation was dry.or 
otherwiſe? I am diſpoſed to think that you have not. For, 
altho? I have tried the experiment ſeveral times, it has 
never once failed with me. And, I have frequently had 
ſhoots of willows from eight to nine feet in length, in one 
ſeaſon, upon ſoils naturally as dry as almoſt any could be,— 
In ſhort, the refults of all my obſervations, relating to 
the growth of willows, are, That they will thrive only i 
ſuch ſoils as are of a ſoft light nature, which are eaſily 
penetrated by the roots of this plant: That unmellowed 


clays are too coherent for them; and that ſand, by falling 


too clofely together, makes too much reſiſtance to the 
roots. — That rich garden-mold, if kept open by frequent 
digging, is always in a proper ſtate for them: — That banks 
of mellow earth, by the ſides of rivulets or running - water, 
which often riſes near the ſurface of them, by being kept : 
always ſoft by the natural moiſture, without being drown- 
ed or rendered poachy by the adhefiveneſs of the ſoil, are 


- peculiarly proper for rearing this plant: That even elayey 


ſoils, or ſuch as tend towards clay, if not abſolutely pure 
and rigid, when lying ſo low as to be within the reach of 
water, if thrown up into narrow banks or ridges by the 


ſpade, having ditches between each, always, or for the 


greateſt part of the year, filled with water, will, by this 
management, be rendered very proper for rearing this 
plant. Becauſe, in this. ſituation, the ridge, being above 


the level of the water, is expoſed to the meliorating in- 


fluences 
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would it, in any reſpect, be proper to train it up 
for a fence, in the ſame way as has been de- 


ſeribed, as beſt for that plant. The willow, as 
a fence, could ſeldom be ſucceſsfully employed, 
but for dividing into ſeparate incloſures any ex- 
tenſive field of rich ground. And, as it is 
always neceſſary to put the ſoil into as good 
order as poſſible before a hedge of - this kind is 
. planted i in it,” the eaſieſt method of putting it 
into the neceſſary high tilth, will be to mark 
off the boundaries, * your Everal fields in the 
winter, or early in the ſpring, with a deſign to 
give a complete fallow to a narrow ridge, ſix or 
eight feet broad, in the middle of which the 
hedge is intended to be planted the enſuing 
winter. This ridge ought to be frequently 
ploughed during the ſummer- ſeaſon, and, in 
autumn, be well manured with dung, or lime, 
or both, (for it cannot be made too rich) and 
5e. neatly formed into a ridge before winter. | ore 
Having prepared the ground in this mains} low 
Ie: will bein” readineſs to receive the hedge, WM it t 
whieh ought to be planted as early 1 in winter as WW roo 
can be got conveniently done; .. as the willow is ma 
as much hurt by being g planted late in the ſpring; all 
as. ache hawthorn, 7 10 But, Are you 7 5 


to Woro 


J 


1 
11 


dave of the ban "ey air, and Whig entity kept 
moderately damp by the ſuction of the roots of the len 
plants that grow upon it, the mold quickly acquires that the 
mellow richneſs ſo neceſſary for the well-being of the car 
willow. Whether theſe obſervations are juſt or not, a 
future experience and obſervation will determine. 


4 
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to make a fence of this kind, it will be cecilliry N 

to provide a ſufficient number of plants; ; which : 
vill be beſt done by previouſly rearing them in 
a nurſery of your own, as near the field to be 
incloſed as you can conveniently have it. Por, 
Jas they are very bulkgy the carriage of them 
would be troubleſomè h if they were brought 
from any conſiderable diſtance. The beſt kinds 
of willow for this uſe, are ſuch as make the 
longeſt and ſtrongeſt ſhoots, and are not of a brittle 
nature. All the large kinds of hoop-willows 
may be employed for this purpoſe ; but, there 
is another kind, with ſtronger and more, taper 
ſhoots, covered with, a dark green bark when 
| young, which; upon the older ſhoots, becomes 
of an aſh-gray, of a firm texture, and a little 
rough to the touch. The leaves are not ſo long, 
and a great deal broader than thoſe of the com- 
mon hoop- willow, pretty thick, and of a dark 
| green colour. What name this ſpecies of wil- 
low is uſually known by, I cannot tell; but, as 
it becomes very quickly « of a large ſize at the 
root, and is ſtrong and firm, it ought to be 
made choice of for this purpoſe, in preference to 
all other kinds that T have ſeen. 

The ſhoots ought to be of two or three years 
growth before they can be properly uſed, and 
ſhould never be leſs than eight or nine feet in 
length. Theſe ought to be cut over cloſe by 
the ground immediately before planting, and 
carried to the field at thee whole length. 
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The planter having ſtretched a line along the 
middle of the ridge which was prepared for their 


reception, begins at one end thereof, thruſting 


a row of theſe plants firmly into the ground, 
cloſe by the ſide of the line, at the diſtance of 
eighteen or twenty inches from one another; 
making them all ſlant a little to one fide in a 
direction parallel to the line, This being 
finiſhed, let him begin at the oppoſite end of 
the line, and plant another row in the intervals 
between the plants of the former row; making 
theſe incline as much as the others, but in a 
direction exactly contrary; and then plaiting 
theſe baſket-ways, work them into lozenges 
like a net, faſtening the tops by plaiting the 
| ſmall twigs with one another, which, with very 
little trouble, may be made to bind together 
very firmly. The whole, when finiſhed, 
aſſumes a very beautiful net-like appearance, 
as is repreſented at fig. 5th; and is at firſt a 
tolerable good defence: And, as theſe plants 
immediately take root and quickly increaſe in 
ſize, it becomes, after a few years, a very ſtrong 
fence, which nothing can penetrate. 


This kind of hedge I myſelf have employed, 


and find that a man may plant and twiſt properly 
about a hundred yards in a day, if the plants 
be laid down to his hand : And, in a ſituation 
ſuch as I have deſcribed, I know no kind of 
fence which could be reared at ſuch a ſmall 
expenſe, —ſo quickly become a defence, and 
5 continue 
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continue ſo long 1 in good order. But it will be 
greatly improved by putting a plant of eglantine 


between each two plants of willow, which will! 


quickly climb up and be ſupported by them; 


| = by its numerous prickles, would effeQually 


preſerve the defenceleſs willow from beinz 
browſed upon by cattle. 

As it will be neceſfary 1 to keep the narrow 
ridge, upon which the hedge is planted, in cul- 
ture for one year at leaſt, that the plants of 


_ eglantine may not be choaked by weeds, and 


the roots of the willow may be allowed to ſpread 
with the greater eaſe in the tender mold pro- 
duced by this means, it will be proper to ſtir 
the earth once or twice by a gentle horſe;hoe in 


| the beginning of ſummer; and, in the month 


of June, it may be ſowed with turnips, or plant- 
ed with coleworts, which will abundantly repay 
the Expence of the fallow. 


d XXIIL 


Of the Uſe of the Lombardy Poplar in Fencing. 
The Lombardy poplar may likewiſe, on ſome 


occaſions, be employed for a fence with pro 


priety, This is a tree that has been lately 1 in- 


troduced into Britain from Germany, and is not 


yet ſo generally known as it ſeems to deſerve. 
It is ſaid to be one of the quickeſt growing trees 
that is found in northern climates; and the 

1 wood 
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wood is ſaid to be of as great value to tho buf. 
bandman as either aſh or elm. It is eaſily 
propagated, by cuttings like the willow, a 
like it, delights in a rich mellow ſoil, tending 
a little toward dampneſs, in which it grows 
with amazing vigour ; riſing with a ſtrong 
upright ſtem, growing three or four feet in 
height each year for ſome time, while it is 
young, and in its moſt vigorous ſtate. 

But, although it may be eaſily propagated 
by cuttings, yet it 1s always adviſeable to plant 
theſe firſt in a nurſery of rich garden-mold, 
where they may be allowed to take root, and 


acquire a little ſtrength before they are planted 


out, where they are to remain in a hedge: For, 
as ſome of theſe uſually do not ſtrike root ſo 
readily as others, it would occaſion ſome irre- 


gularity in the growth of the hedge, that may 


be avoided by this precaution. After they 
have been nurſed a year or two, and have 


formed good roots, they may be taken up and 


planted on a bank in the ſame manner as thorns, 
managing them in every reſpect as the thorns 
(+ XII, XIII. XIV.); only obſerving to put a 
plant of eglantine for every plant of poplar for 
the whole length of the hedge. And, as this 
tree would, in all probability, (for J here ſpeak 
only from analogy, never having ſeen them 


planted in this way,) make very ſtrong ſhoots, 
they would ſoon be large enough to form a very 


ſtrong fence ; and the eglantine would furniſh 
the 
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the defenſive prickles which this plant ſtands ſo 


much in need of. But, the way in which I 


; apprehend that this plant might be moſt ad- 


vantageouſly employed in foncings; would be as 
follows. | 

Let the young plants remain in the nurſery 
till they are become as large at the root as the 

wriſt of an ordinary man, which may be ex- 
peed to be the caſe in four or five years from 
the time of planting; taking care to dig the 
earth each year between the rows, that the 
plants may have abundance of ſhort well formed 
roots. When the plants are of a proper ſize, 


prepare a ridge to receive them, exactly in the 


ſame manner as was directed for the willows 


(XXII.) and, having firſt cut off all their tops 


at the height of four or five feet from the 


ground, raiſe them from the nurſery with as 
great caution as you can,—carry them directly 


to the ridge, and plant a row of theſe in the 


middle of it, in an upright poſition, at the 


diſtance of one foot from one another; which 


will form a ſort of railing, as is repreſented at 
Fig. 7th; always taking care to put a plant of 
eglantine between every two poplars, for the 
reaſons already mentioned. And to keep them 
more firmly together, and in ſome meaſure to 


prevent cattle from attempting ſo readily to ruſh 
through between them at firſt, it will be of uſe 


to twiſt ſome ſhoots of willows along their top, 


as is repreſented in the Mts or, in places 


where 
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where theſe cannot be had, a ſtrong rope of 
ſtraw twiſted may be em 2 8 as a  fuceedeneun 
for it. 

Theſe trees would not fail to ſend out ſtrong 
ſhoots from the top of every ſtem, as at E. which 
would quickly arrive at a conſiderable magni- 
tude ; and, the root-ſtems increaſing, in ſize 
proportionally, would in time cloſe the intervals 
ſo much, as that no animal whatever could 
break through it. The tops of theſe trees might 
be afterwards cut over at the height of five feet 
from the ground, whenever the ſhoots had 
attained the magnitude that ſhould be thought 
the moſt proper for the purpoſe that they might 
be deſigned for; whether it was walking: ſtaffs, 

hurdles, hop- poles, ſhafts to carts, or any other 
uſe that the peculiarities of the ſituation might 
render moſt advantageous; and would thus, in 
all probability, afford a profit to the farmer 
much greater than could be drawn from any 
other kind of fence whatever. Reader, obſerve, 
I do not ſpeak from experience. What I here 
hint is only probable conjecture; let it, there- 
fore, make no further impreſſion on your mind 
than reaſon ſeems to authoriſe *, 


6 XXIV, 


Since writing the above, I have met with ſome facts 
that ſeem to ſhow, that the Lombardy poplar 1 is not ſuch 
an exceeding quick grower, or valuable tree in other re- 
ſpects as we were made to believe when it was firſt intro- 
duced into Great Britain. But, as ſeveral kinds of ſtrong 

upright 
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of the U fe of the DPuick-beam, or Rewn-tres in 
Fencing.” 


Another plant that may be employed for the 
| ſame purpoſes, and in the ſame manner as the 
laſt mentioned, is the wild ſervice, ſometimes 
called the mountain-aſh, or raw-tree.. This 
is one of the quickeſt growing trees, for a dry 
barren ſoil, that is known in this country. It 
grows upright, and tapers gradually from the 
root is extremely firm in the ſtem, and is hurt 
by no ſort of expoſure, At this preſent time, I 
have ſome plants of it growing upon a very 
indifferent ſoil, which, in eight years from the 
time of ſowing the ſeeds, are about twelve feet 
in height, and eight or nine inches in girt at the 
root; ſo that, I think, there is but little doubt, 
but that theſe trees might be employed for a 
| fence in the ſame manner as was deſcribed for 
the poplars, upon ſuch poor and barren ſoils as 
would be improper for them. This tree ought 
to be raiſed from ſeeds, in the ſame manner as 
the hawthorn ;—tranſplanted from the ſeed-bed 


at one or two\year's growth into a rich garden- 
mold 


upright ſhooting willows might be employed as a fence in 
this way, as well as the elm, hornbeam, &c. I chuſe to let 
the paſſage remain without further correction. 
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mold, and, in four or five years, they would 
be fit for planting out upright. 
Of the Uſe of the Alder in Fencing. 
The alder might be employed for the ſame 


purpoſe upon damp ſoils. If propagated from 
ſeeds, it riſes upright, and grows very faſt; 


and, being ſtrong in its ſhoots, would be well 


adapted for this uſe. 


Hedges are undoubtedly the beſt fences ; and 
would, on almoſt all occaſions, be preferable to 
thoſe of every other kind, were they not rh 
long of coming to perfection after they ar 


planted, and ſo difficult to be preſerved 1555 
other accidents during that period ſo that it 
has hitherto been a de/ideratum in agriculture, 


to find out ſomething that ſhould be an imme- 
diate fence as a wall, and laſting as a hedge. 
Whether the four plants laſt mentioned will 
effectuate this purpoſe in the manner above 
propoſed, I will not take upon me to ſay; but, 
as the matter is of conſiderable importance, 
and there ſeems to be a probability that they 
may at leaſt be of /ome uſe, I hope I ſhall be 
excuſed for having hazarded a few conjectures 
upon this hedde. 
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Of Purze, or Whins, as a Fence. 

Whins (furze) have been often employed as 
a fence when ſowed upon the top of a bank. 
They are attended with the convenience of 
coming very quickly to their perfection, and of 
growing upon a ſoil in which few other plants 
could be made to thrive: But, in the way that 
they are commonly employed, they are neither 
a ſtrong nor laſting fence. 
| The firſt of theſe defects may, in ſome mea- 

ſure, be removed, by making the bank upon 
which they are ſowed (for they never ſhould be 
tranſplanted) of a very conſiderable breadth ; in 
order that the largeneſs of the aggregate body, 
conſidered as one maſs, may, in ſome meaſure, 
make up for the want of Rrengt 2 in each indi- 
vidual plant, 

With this view, a bank may be raiſed of 
five or ſix feet in breadth at the top, with a 
large ditch on each ſide of it; raiſing the bank 
as high as the earth taken from the ditches wall 
permits the ſurface of which ſhould be ſowed 
pretty thick with whin-ſeeds, Theſe will come 
up very quickly; and, in two or three years, 
will form a barrier that few animals will at- 
tempt to break through, and will continue in 
that ſtate of perfection for ſome years. 
= | The 
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The greateſt objection to this plant as a fence 
is, that, as it advances in ſize, the old prickles 
always die away; there being never more of 
| theſe alive at any time upon the plant, than 
thoſe that have been the produce of the year 
immediately preceding; and theſe thus gradu- 
ally falling away, leave the ſtems naked below 


as they advance in height; ſo that it very ſoon. 


becomes an exceeding poor and unſightly fence; 


the ſtems being entirely bare, and ſo ſlender. 


withal, as not to be able to make a ſufficient 
reſiſtance to almoſt any animal whatever. To 
remedy this great defect, either of the two fol- 
lowing methods may be adopted that ſhall beſt 
ſuit your ſituation and circumſtances. | 
The firſt is, to take care to keep the banks 
always ſtored with young plants ; never allow- 
ing them to grow to ſuch a height as to become 
bare below. And, it was principally to admit 
of this, without loſing at any time the uſe of 
the fence, that IJ have adviſed the bank to be 
made up of ſuch an unuſual breadth. For, if 
one fide of the hedge be cut down quite cloſe 
to the bank, when it is only two or three years 
old, the other half will remain as a fence till 
that fide become ſtrong again; and then the 
oppoſite ſide may be cut down in its turn; and 
ſo on alternately as long as you may incline: | 


By which means the bank will always have a 


ftrong hedge upon it, without ever becoming 


naked at the root. And, as this plant, when 


bruiſed, 
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bruiſed, is one of the moſt valuable kinds of 
winter food yet known for all kinds of domeſtic 
animals *, the young tops may be carried home 
and em ployed for that purpoſe by the farmer; 
which will abundantly compenſate for the trou- 
ble of cutting, and the waſte of ground that is 
occaſioned by the breadth of the bank. 

The other method of preſerving a hedge of 
whins from turning open below, can only be 
practiſed where ſheep are kept; but may be 
there employed with great propriety. In this 
caſe, it will be proper to ſaw the ſeeds upon a 
| ſharp ridge of earth, ſhoved up from the ſurface ' 
of the ground on each ſide, without any ditches. 
If this is preſerved from the ſheep for two or 
three years at firſt, they may then be allowed 
to have free acceſs to it; and, as they can get 
up cloſe to the foot of the bank upon each ſide, 
if they have been accuſtomed to this kind of 
food, they will eat up all the young ſhoots that 
are within their reach, which will occaſion 
them to ſend out a great many lateral ſhoots; 
and theſe being continvally brouſed upon, ſoon 
become as cloſe as could be deſired, and are 
then in no ſort of danger of becoming naked at 
the root, although the middle part ſhould ad- 
vance to a conſiderable height. | 


Some may perhaps imagine, that the expreſſion in the 
text is rather too bold; but, I have very ſufficient rea- 
fon, from undoubted experience, for uſing it. | 
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The reader ought to be appriſed of one very 
great objection to this kind of fence, viz. that 
the ſeeds are blown by the wind into the fields, 
and come up in ſuch abundance, as to become 
a very great nuiſance. As it is hardly poſſible 
to extirpate them when they are once eſtabliſh- 
ed, every one, therefore, ought duly to conſi- 
der what are to be the conſequences, before he 
ſows them. 


XXVII. 


4 N Kind of Fence deſcribed for Orchards, 
Bleaching Greens, &. 


The fences hitherto mentioned are only in- 
tended to preſerve fields from the intruſion of 
cattle. But, on ſome occaſions, it is neceſſary 
to have a fence that would even reſiſt the efforts 
of men to break through it ; as around bleach- 
ing fields, orchards, &c.; the want of which 
often ſubjects the proprietor of ſuch fields to 
very diſagreeable accidents. And, as ſuch a 
fence might, on ſome occaſions, be procured at 
no great expence or trouble, it were to be wiſh- 
ed that the method of doing this were. more ge- 
nerally known. 
To effectuate this, it is mk to begin by 
trenching up, or ploughing a large belt all a- 
round the field you mean to incloſe, of forty or 


| fifty feet or more in breadth, if you find it con- 


venient; 


the outer edge of which ſhould be 


fenced 
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fenced by a good dike, or a ditch and hedge. 
This belt ſhould be. kept in culture one year at 
leaſt, and well manured, if your ſituation lliw 
admit of it; and laid up before winter, in ſuch 
15 manner that no water may be ſuffered to 

gp yen it; and planted, in the winter time, 
41 5 ov with plants of eglantine, ſo thick as 
not to be above two feet from one another. 
Between theſe, put a good number of young 
birch plants not above two years old, inter- 
ſperſed with hazels, oak, aſh, rawn, (wild ſer 
vice,) and other trees that you think will thrive 
upon your ſoil; together with thorns, hollies, 
brambles, and woodbine (honey-ſuckle); and 


having then fenced 1t from cattle, keep down 


the weeds that may riſe uporr its ſurface, as 
long as it is conveniently acceſſible; leaving it 
afterwards to nature. 

If this is done, and your ſoil be not extreme- 
ly bad, the belt, in a very few years, will be 
entirely filled with a cloſe buſh of trees, ſo in- 
termixed with the bending branches of the 
eglantine, and bound together by the trailing 
ſhoots of the bramble and woodbine, that no 
animal above the ſize of a cat could penetrate ; 
eſpecially when it is of ſuch a depth a as I have 
recommended. 

The firſt hint I got for a fence of this kind, 
was from a ſmall thicket of bruſh-wood that 1 
had planted for ornament, pretty much in the 
manner above deſcribed ; winch, in a ſhort 

time, 
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time, became ſo much interwoven with the 
_ ſweet briar, that it was impoſſible to find any 
acceſs into it. 

But, as all kinds bo trees and ſhrubs, if 
planted very cloſe upon one another, become 
naked at the root when they arrive at any con- 
ſiderable ſize, care ſhould be taken to prevent 
it from ever coming to that ſtate, by cutting it 
down whenever it is in danger of being open at 
the root. 

And, as it would be i improper ever to leave 


the field entirely defenceleſs, it is a great ad- 


vantage to have the belt as broad as it conve- 
niently may be, ſo that the one half of it may 
be a ſufficient fence; by which means, we 


will have it in our power to cut down the in- 


fide and the outſide of this belt alternately, 
ſo as ſtill to keep the thicket young, and never 
to want, at any time, xTufficient fence. The 
bruſh-wood that this would afford at each cut- 
ting, would, in almoſt every ſituation, yield 
ſuch a revenue as might do much more than 
indemnify the proprietor for the rent of the 
ground that was occupied by the fence. And, 
if the field was in ſuch a ſituation as required 
| ſhelter, ſome trees might be allowed to grow to 


their full ſize about the middle, without any 
inconvenience, if the belt were of a ſufficient 


breadth. 
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Of ſecuring the Banks of Rivers, ſo as to FEET 
the Earth from being waſhed away by the Oy 
of the Stream. 


There is yet another ſpecies of fencing, as 
aſeful as any of theſe already mentioned, 


which is in general much leſs underſtood, and 


more difficult to execute properly, that deſerves 
here to be taken notice of; viz. the method of 
ſecuring the banks of rivers from being waſhed 


away by the violence of the ſtream, and of pre- 


venting the damages that may otherwiſe be 
occaſioned by the ſwelling of the waters, _ 

It frequently happens that, when a river 
runs in a bed of rich vegetable mold, the leaſt 


accident that may chance to divert the ſtream 


towards any particular part of the bank, cauſes 
it to ſweep away large tracts of fine ground, to 
the very great detriment of the proprietor, as 
well as uh public; as this fine mold is uſually 
carried to the ſea, and the place that the water 
leaves to occupy the new bed that it thus forms 
for itſelf, is generally of a much worſe quality, 
conſiſting chiefly of ſtones, ſand, and gravel. 

In ſome caſes, where the whole force of the 
current is quite cloſe to the bank, and the ma- 
terials neceſſary for fencing it arc not to be 


found, it may perhaps be impoſſible, or very 
difficult, 
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difficult, totally to prevent this evil; but, for 
the moſt part, it admits of a cure that can be 
obtained at a pretty moderate expenſe. 

If you carefully obſerve the banks of rivers, 
you will readily remark, that theſe ravages are 
always moſt conſiderable at thoſe places where 
the bank riſes perpendicularly to a pretty conſi- 
derable height above the ordinary ſurface of 
the water, and never at thoſe places where the 
banks ſhelve down gradually towards the 
water's edge. For, when the river is ſwelled 
to a great height by rains, and runs with a 
force and rapidity greater than uſual, it ſtrikes 


violently againſt theſe perpendicular banks that 


directly oppoſe its courſe; and, as theſe are 
| compoſed of earth quite bare and uncovered, 
they are eaſily ſoftened by the water, and 
quickly waſhed away; fo that the upper part of 
the bank being thus undermined, falls by its 


own weight into the river, and 1s carried off in 


prodigious quantities. But, when the river 
riſes to any conſiderable height, it gently glides 
along the ſurface of thoſe parts of the bank that 
ſhelve gradually downwards to the water's 
edge; which, being defended by the matted 
roots of the graſs with which it is covered, 
ſcarcely ſuſtains any damage at all; and is 
nearly the ſame after the water has refired 

within its banks as before the inundation. 
Theſe are facts which no one who has be- 
ſtowed the leaſt attention to this ſubject Gi 
a 
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„ail to have obſerved; and they clearly point 
e out, that the firſt and moſt neceſſary ſtep to- 
wards a cure, is, to level down the edge of 
the bank that is next the water, fo as to make - 
it ſlope gradually down towards the river. 

If the bank is very high,” and you have no 
other particular uſe for the earth that muſt be 
taken from it, the eaſieſt method of diſpoſing 
of it, will be to throw it into the river. But; 
in whatever manner you diſpoſe of the earth, 
the ſlope of the bank muſt be continued until 
the inner edge of it is as low as the ſurface of 
the water at the drieſt time of the year, and be 
made to aſcend gradually upwards from the 
water with an eaſy ſlope, till it comes to the 
level of the ground, or, at leaſt, riſes to ſuch 
a height as the water never exceeds. 

This operation ought to be performed as 
early in ſummer as , poſſible, and the ſlope 
ſhould be either immediately covered with turf, 
pared from the ſurface of ſome field that has 
a very ftrong ſward upon it; taking care to 
lay theſe in ſuch a manner as to be in as little 
danger as poſlible of being waſhed away by any 
accidental flood that might happen before they 
have grown together; or, if the turf of this 
Ring cannot be eaſily had, it ſhould be ſowed 

ery thick with the ſeeds of ſome ſmall matte 
9 graſs, that ſhould be * in readineſs 
tor that purpoſe 

*The creeping meadow graſs, Poa repente, is a proper 


graſs for this purpoſe. 
Vol. I. G ” 11 
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1 


for the future, the ſurface of this ſoft. eart 


If the ſtream has not been extremely rapid a 
the foot of the bank, ſome of the earth tha 
was thrown into the water will be allowed 
fabſide to the bottom, and will, there form 
bed of looſe ſoft earth, which will be of ve 
great uſe afterwards in preventing the face 
the bank under water from being waſhed away 
But, in order to ſecute this bulwark effeuall 


ought to be inſtantly ſtack full of the roots & 
bog-reeds, flags, water-ſpiderwort, ruſhes, an 
other matt-rooted aquatic plants; which, 
allowed to remain till they have once ſtra 
root, will afterwards form a barrier that nothin 
will ever be able to deſtroy. (See Fig. 8th 
which repreſents a river with a high bank A 
and Fig. gth, where the ſame bank is cut int 
a ſlope; and part of it thrown into the rive 
and aquatic plants growing thereon at EM | 

"But 


* If there were a neceſſity for producing any other ay 
thority, than the daily experience of every obſervit 
man, to prove, that aquatic plants are not only the bel 
means to be employed for preſerving the earth fro 
having encroachments made upon it by the water, bu 
even for enabling it to gain upon that element, I woul 
mention the ingenious Mr. Haſslequiſt, who takes notig 
of a particular aquatic plant that grows upon the bank 
of the Nile; to the growth of which he does not ſcruy 
to ſay, that Egypt owes the formation of the who 
country that is called the Delta; which, every bod 
knows, has been entirely gained from the ſea, withoy 
any human 3 whatever. 
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But, if the ſtream be too rapid to admit of this, 
and the bank of ſoft earth is much deeper than 
the ſurface of the water, (as in Fig. roth,) it will 
be of great uſe to fill upthe breaſt of thebank with 
looſe tones careleſsly thrown in, till they riſe near 
the ſurface of the water, which would moſt effectu- 
ally ſecure it againſt any future encroachments, if 
the bank is ſloped away above, (as at Fig. 11th). 

But, if it ſhould ſo happen that ſtones cannot 
be eaſily got for this purpoſe,” the only reſource. 
that in this caſe remains, is to dig the bank ſo 
low as that, at the undermoſt edge, it may be 
always below the ſurface of the water, and 
carry it out in this way for a conſidiable diſ- 
tance, and then gick the whole ſarface that 
is below the water full of matt-rooted aquatic 
plants; which will, in a great meaſure, if not 
entirely, defend it from N future encroach- 
ments. 

This bank ought to continue to melve a 
wards even where it is below water, (as at Fig. 
12th), and thoſe aquatics, that will grow in 
the greateſt depth of water, be planted on 
the innermoſt brink, and the others behind 
them. The water ſpider-wort will grow in four 
feet depth of water, and the roots of the com- 
mon yellow-flowered water- iris forms ſuch a 
ſtrong and compact covering upon the ſurface 
of the ſoil on which it grows, as would defend 
it from being affected by the water almoſt as 
well as if it were a rock. It is likewiſe an ad- 
vantage attending this plant, that it grows upon 
G 2 1 
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a firm bottom, and chiefly delights | in running. 
water, 
If the ſtratum of ſoft carth is not fo deep as 
reach to the ſurface of the water, and lies upon 
a firatum of rock or hard gravel, there will be 
no occafion for throwing in ſtones of any kind. 
But, as it is difficult to unite the vegetable 
mold to any of theſe ſtrata, there will always 
be fome danger of its feparating from them in 
viotent inundations; and if the water once get 
an entry, it will not fail to grow larger and 
larger by every future inundation. To prevent 
this inconvenience, it will be neceffary, after 
you have ſloped the earth away till you reach 
the gravel or rock, to cover the place where the 
edge of the earth joins the inferior ſtratum, 
with a good many finall ftones, if they can be 
found; fowing between them the feeds of any 
kind of plants that you think are moſt likely 
to thrive, which have ſtrong matted roots, 
with as ſmall and flexible tops as poſſible. 

You will eaſtly obſerve, that, from the im- 
poſſibility of ever making earth adhere firmly 
to ſtone of any kind, it muſt always be an 

improper practice to face the banks of a river 
to a certain height with ſtone, which is coped 
at top with earth. 

By theſe precautions, or others fimilar to them, 
it is not to be doubted, but that almoſt all the 
banks that are hurt by theſe accidents might be 
effectually fecured. | 

XXIX. 
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XXIX. 


07 Fencing the Banks of Rivers, fo as to confine 


the Water within proper Bounds, and prevent 

the Damage that might be done by its overiow- 

ing the Fields upon its Banks, in the Time of 

Tnundations. 

Another miſchief occaſioned by the ſwelling 
of rivers, not leſs conſiderable than the fore- 
going, is produced by the water overflowing 
the rich flat ground that is frequently met with 
on the ſides of rivers, which ſometimes pre- 
vents them from being got laboured at the 
proper ſeaſon, ſometimes ſweeps off at once 
the whole crop, and ſometimes deſtroys it 
covering the whole ſurface with ſtones and 


gravel, to the unſpeakable detriment of the 
poſſeſſors of ſuch ground. And, as theſe 


_— are generally very rich and fertile, and 


ſome- 


* Haugh is a name peculiarly appropriated, in the 
northern parts of Britain, to denote thoſe low flat lying 


| fields that are frequently met with upon the ſides of rivers, 


and is applied to no ſpecies of ground in any other ſitua- 
tion whatever. As the word is expreſſive, and conveys a 
diſtia& idea that can be expreſſed by no other ſingle word 
that I know, I have choſen to retain it here; although I 


am ſenſible, that, perhaps, one half of the inhabitants 


of this iſland can hardly pronounce this combination of 
letters. If the reader knows any word that could be 
ſubſtituted in its ſtead, it will be eaſy for him to reject 
the term entirely. 
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ſometimes of very great extent, the damage that 
is done by not getting them properly cultivated, 


is very confidcrable. As this is an object of 


very great conſequence to the public, and of 
importance to many individuals, it appears to 


me not a little extraordinary, that no attempt 


to remedy this evil has hitherto been publiſhed, 
at leaſt as far as I know. And, as it is greatly 
to be wiſhed that ſome method could be con- 
trived to preſerve theſe fields from this inconve- 
nience at an eaſy expenſe, it is hoped, that the 
following attempt to accompliſh this, will be 


received by the public with ſome degree of in- 


dulgence, even if it ſhould be found to be more 
defective than the writer hereof may at preſent 
apprehend. —* 


Theſe haughs are ſeldom of great extent, ex- 
cepting in level tracts where the water runs 


with no impetuous current; and therefore, they 
may, in general, be preſerved, by means of a 


a floping bank raiſed all along the ſide of the 


river as far as the haugh extends; which, if 
formed after the ſame plan as thoſe deſcribed ; in 


the laſt article, will eaſily confine the water 


within their boundaries, till it riſes ſo high as 
to flow over the top of the bank ; ſo that, if 


| theſe are raiſed to a ſufficient height towards 
the back part, in ſuch a manner as to be capa- | 


ble of containing the whole of the water that 
| at 
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at any time flows down the river, the fields on 
each ſide will be effectually ſecured, T9 

If the ſurface of the ground in the _—_ 18 
at any conſiderable height above the water in 
the river, as at AB, (Fig. 13th.) the bank may 
perhaps be raiſed to the neceſſary height, by 
throwing the earth that is taken from the brink 
of the river at A, (Fig. 14th,) to the other ſide 
of the bank, at B, ſo as to form the new ſurface 
of the bank in the direction CD, inſtead of the 
old ſurface AB. But, if the ſurface of the 
ground is lower, as at EF, (Fig. 1gth, ) on the 
oppoſite ſide of the river, the earth that is taken 
from the triangle FGH, (Fig. 14th,) will not, 


in that caſe, be ſufficient. to fill up the whole 


triangle GIK, and raiſe the bank to a proper 
height : To make up which deficiency, it will 
be neceſſary to dig a ditch KLE, at the back 
of the bank, throwing the earth into the higher 
part of the bank GIK, and facing up the line 
IKL with ſtones or turf, ſo as to make it become 


a fence to one ſide of the field that it preſerves 
from inundations. 


But, if the ſurface of the ground is extremely 


low, ſo as to be but little above the level of the 
water, as at LM, (Fig. 15th and 1th, ) then, 


inſtead of raiſing the banks on each ſide to the 
height of AB, (Fig. 16th,) it will be more ad- 


viſeable to raiſe them only to the height of the 
line EF; as in that caſe it would be very diffi- 


cult to fad ſo much earth as would form the 
banks at AKD and CUB, although there will 


be 
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be no difficulty in forming the ſmaller ones 
KEL, and GFM: And, as the area EFGCDK, 
is equal to the area ABCK, theſe lower banks 


will contain an equal quantity of water within 


them, as the higher ones would have done; the 
greater width between them er 11 for their 
want of height. | 

In this way, it will be in the power of any man 


ſo to proportion his banks to the circumſtances 


in which he finds himſelf placed, as in the eaſieſt 
manner to accompliſh his deſign; for, if he 


has plenty of materials at hand, he may rear 


his banks to a greater height, and confine the 


river to a narrower courſe; and, if he finds a 


deficiency in that reſpect, he may make them 


of a ſmaller height, and allow the river to ſpread 
to a greater breadth. | 


XXX. 


Method of ſecuring the Fields thus defended from 


the River, from the Danger of being over flowed 


by . extraneous Water coming from the high 
Ground behind them. 


It is neceſſary to defend theſe 8 not only 


from the inundations of the river, but alſo to 


preſerve them from being overflowed by any 


other water that might come down upon them 
from higher ground. On chis account, it will be 


neceſlary 
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neceſſary to allow any rivulets that may flow 
through theſe, to fall into the river without any 
obſtruction ; banks of the ſame kind being con- 
tinued along each fide of theſe as far as the 
haugh-ground extends. And, if the back part 
of theſe haughs, where it borders with the 
higher ground, be bounded with a good ditch 
to intercept the water that may fall from it, 
with openings at proper places into the rives, 
they will be effectually ſecured from all extra- 
neous water whatever, and remain quite dry, 
while the water all around them is higher than 
the ſurface of the ground in them, if the poſ- 
ſeſſor ſhall ſo incline. 

To illuſtrate this more diſtinctly, Lins fub- 


joined the plan of a ſmall part of a river, with 


haughs on each ſide of it, ſecured in this man- 
ner (at Fig. 19th), in which AB repreſents the 
river ſecured by its bank on each ſide; C and D, 
rivulets that fall into it, confined. by banks on 
each ſide of them, as far as is neceſſary; EFG 
is the ditch that ſeparates the low from the high 

ground; which receiving the water that deſcends 
from the heights carries it in the direction BF, till 
it falls into the rivulet upon the other ſide; and, 
on the other ſide falling towards G, it flows on 
till it comes to ſome other part, where it may 
be found neceſſary to make an opening for 


it into the river. The lines H, 1, K, are the 


dikes dividing the haugh into fields of a mode- 
rate 
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rate extent, which may be nearer or farther 


from one another as the field has more or leſz 


declivity. Theſe dikes ſhould be of a conſider- 
able thickneſs, and may be formed of the earth 
taken from a ditch on each ſide thereof, (as at 
Fig. 19th, ) which ditch ſhould be carried quite 
round each of the fields, in order to receive and 
carry off any water that may fall upon them, 


or any moiſture that may ooze out of ſprings. 


d XXXI. 


Of freeing the Fields, thus fenced, from Water 
that might ariſe from Springs within the ſame. 
But, it is not only neceſſary thus to ſecure our 


fields from being hurt by water from the river 


or higher ground, but alſo, to provide an outlet 
for the water that may be within them. For, 
unleſs ſuch outlet be provided to carry off the 
ſuperfluous water that may fall upon theſe fields 


from the clouds, or riſe from ſprings within 


them, our improvement would be very imper- 


fect. On this account, it will be neceſſary to be 
attentive, when forming the bank, to leave a 
ſmall conduit at the lowermoſt corner of each 


field, as is repreſented by the dotted lines 
L, L, L, L. Each of theſe ſhould be carried 
quite thro' the bank from the ditch L, (Fig. 
14th,) as repreſented by the dotted lines L, H, 


and ſhould be built of folid maſon-work, well 


rammed 


— 0 


AND FENCE s. 91 


rammed at the back with ſoft _ to render it 
quite impervious to water. L, (Fig. 14th;) 
there ſhould be formed a = OR that 
could be opened or ſhut at pleaſure; and, on 
the other end of the conduit, at H, there ſhould 


be a wooden door with the hinges upon its upper- 


fide, ſo as to make it open with its back towards 
the ſtream ; by which means, when the water 
of the river riſes above the level of the line LH, 
it will preſs upon the back of the door, ſo as 
to ſhut it, and prevent the water from flowing 
into the field at that time; and, when the river 
again falls to its ordinary level, the door will be 
eaſily forced up by the preſſure of the water 
from within, if there has been any accumulated 
there during the time of the inundation, and it 
will be allowed to fall caſily into the river. 

This kind of ſluice is well known, and has 
been frequently deſcribed; but, as it is difficult 
to get them made to cloſe ſo exactly as to admit 
of no water at all, I have directed to employ 
likewiſe the inner- ſluice at L, which could be 
made to ſnut more accurately, and could be cloſed 
upon extraordinary occaſions; and the folding 
ſluice would be of uſe to keep out a good deal 
of the water when the inundation happened in 
the night time, or ſo ſuddenly as to be pretty 
high before the farmer could have time to get 
the inner- ſluice ſtopped. The inner: ſluice alone 
would be entirely ſufficient, unleſs where there 

happened 
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happened to be ſprings within the field; which 
being kept in general ſhut, could be Opened 
when anon might require. 


| 5 XXXII. 

Directions for floating theſe Fields at Pleaſure. 

But this is not the only uſe that might be 
made of theſe ſluices. Water is only prejudicial 
to the farmer when it comes at improper ſea- 
ſons, or in an impetuous manner, or remains 
longer upon the ground than he might incline; 
but, if it is entirely under his command, he 
may often employ it with very great advantage. 
Many of the fields in Holland are covered all W in 
winter with water, and are, by this means, ea 
rendered extremely fertile. And, as all rivers I pt 
during inundations are ſtrongly impregnated I ar 
with the fineſt particles of vegetable mold, and Il tt 
rich manures waſhed away from fertile fields by n 
the violent rains, it is not to be doubted, but a 
that, if the water, when in this ſtate, was al- p 
lowad 20 glide ſlowly in upon a field till it was WW þ 
covered with it to a conſiderable depth, and t. 
there detained in a ſtagnant ſtate till all theſe I i 
fine faeculae were depoſited upon the field, and 
was then drawn gently off, it would afford a I 
very rich and valuable dreſſing, ſomewhiat I 
ſimilar to that which annually fertilizes Egypt 
by the overflowing of the Nile. For this river, 

coming 
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coming with great rapidity through the country 
of Ethopia, enters Egypt ſtrongly impregnated 
with the beſt vegetable mold ; and, gliding 
ſlowly over theſe level plains, being ftill farther 
retarded in its courfe by the north wind, which 
at that time continually blows upon this coaſt, 
the earth is allowed gradually to ſubſide, and 
forms that rich ſlime which covers the whole 
country when the Nile retires within its bed, 
and gives to it that amazing fertility for which 
Egypt has been famous fince the earlieſt ages 
of antiquity. Now, although it 1s not to be 
expected, that an inundation which continues 
only for ſuch a ſhort time, and riſes to ſuch an 
incon{iderable height above the ſurface of the 
earth, as any that we ever experience, could 
produce ſuch great effects as this more perfect 
annual overflowing does with them; yet, by 
the contrivance ] hw mentioned, the farmer 
might reap the ſame improvement in kind, 
although not in degree; and, having it in his 


power to repeat it as often as an inundation 


happened, if he ſhould ſo incline, it is hard to 
tell what a degree of fertility this might OY 
In time, 

To obtain all -theſe advantages, why” he 
wiſhes to lay any particular field under water, he 
needs only to put a gag into the folding ſluice, 
ſo as to prevent it from ſhutting cloſe ; and 
having, at the ſame time, opened the inner- 

ſluice, 
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ſluice, allow it to remain in that ſtate: till an 
inundation happens; at which time the water 
from the river will enter freely by the conduit 
and flow gently in upon the field till it riſes to 
the ſame height with the river. And, when 
it is as high as he inclines, he may ſhut the 
inner-ſluice, which will detain the whole of the 
water in the field as long as he ſhall think pro- 
per; and, when the river is fallen in, and the 
water has depoſited its ſediment, he may open Il * 
the ſluice and let it run off at leiſure, W 
In this manner, theſe fields may be richly IM (r 
_ impregnated, and kept in high order, with the 
greateſt eaſe to the farmer, inſtead of having MW © 
the crops of them frequently deſtroyed, and 
the fineſt mold waſhed away, as is uſual, by the 
ordinary way of management. 
(| | But, although this method of admitting the 
| water might anſwer very well in thoſe ſituations 
[ where the ground is ſo low as to be conſiderably 
= below the ſuyface of the water in the river in 
ordinary inundations; yet, to ſuch as lie ſo 
high as to be above the level of the water, 
excepting upon very extraordinary occaſions, it 
could be of very little ſervice. And, as it will 
always be of great uſe, on every occaſion of 
this ſort, to cover the field to as great a depth 
of water as poſſible; it will, in general, be 
prudent, in every man who means to avail 
himſelf of this circumſtance, to introduce 
, the 
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the water to his fields in the following man- 
ner. 

As every river flows downwards in its courſe 
in a leſſer or greater degree, it is in the power 
of any one who chuſes it, to raiſe a ſmall current 
of water drawn from the river, to ſome height 
above the level of its ſurface, at any particular 
place, merely by cutting a tract for it upon 
the bank, and- making it flow in a bed nearer 
4 horizontal direction than that of the river, as 
we ſee daily practiſed with regard to mill-leads, 


(mill-races,): &c. 
Nov, with regard to the preſent caſe, it may 


bein general in the power of thoſe who wiſh to 


make an improvement of this kind, to take off 
a ſmall water-courſe ſo far up the river, as to 
be able to raiſe it to a height equal with the 
top of the bank that is raiſed for fencing his 
fields. And, if this can be done, it would be 
the eaſieſt thing imaginable to form a ſmall hol- 
low on the top of the bank when firſt made, 
as at A, (Fig. 18th,) to ſerve as a bed for this 
ſmall ſtream of water to run in when it ſhould 
be found neceſſary. And, by having a ſluice 
upon the upper part of this canal, to open or 
ſhut at pleaſure, *the water might be admitted 
into it when, and only when the poſſeſſor of 
it ſhould incline. And, if there was a par- 
ticular ſluice that opened from this canal into 


each of the fields, it would be in his power to 


throw 


— 
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throw it upon any one of theſe at any time that 
he ſaw proper, and raiſe it as high in it as the 
top of the bank, if he choſe it. 

1 decline enumerating any more of the ad- 
vantages that would attend this practice, as 
theſe muſt appear obvious at firſt fight. It is 
only neceſfary for me here to take notice, that, 
if the banks which form, the boundaries of theſe 
incloſures ate not made very thick and ſtrong, 
as was already adviſed, they would be altoge- 
ther inſufficient for bearing the preſſure of ſuch 
a body of water as is ſuppoſed to be ſometimes 
contained in ſome of theſe, while the other 
fields around them are empty. On which ac- 
count they ought, in general, to be made of: a 
triangular form, (as in Fig. 19th.) 

Thofe who may not have the convenience 
of being able to bring the water, as here de- 
ſcribed, may frequently have it in their power 
to lay theſe ftelds under water when, or to what 
depth they may incline, by diverting from its 
right courſe, any rill that may fall from the 
higher ground near them, and introducing it 
into the field, when fwelled with rain. 


— 
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84 Fencing and 8 ecuring Hat Meadow-grounds 
from the Danger of being drowned, or of floating 
them at pleaſure. 

Beſides the level — on the banks of 


rivers juſt now deſcribed as apt to be hurt 
by 


rt 
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by extraneous water, there are. many large 
tracts of ground of another kind to be met with, 
that are in as great danger of receiving damage 
from this cauſe as the former. Theſe conſiſt 
of low level grounds lying in a bottom ſur- 
rounded with higher ground, from which the 
deſcent is ſo inconſiderable as'not to allow the 
water to flow away from them ſo faſt as it 
comes upon them during the continuance: of 
violent rains; which ſubjects them to the diſ- 
agreeable inconvenience of being frequently o- 
verflowed at improper ſeaſons, ſo as to prevent 
the farmer from having it in his power to im- 
prove them as he might incline; which\grounds 
are commonly known in the north of Britain 
by the name of Meadows of Laighs. As it is of 
conſequence for common farmers to know the 
way of fencing theſe, I ſhall add a few words. 
with regard to them; although others of a 
more comprehenſive underſtanding may, per- 
haps, think it unneceſſary, after what has been 


already ſaid. 
As the inconvenience complained of in this 


caſe ariſes entirely from water that falls from 
higher ground, the firſt ſtep that 1s neceſſary to 
be taken, is, to defend the fields from that, by 
fencing them all round the ſides by a ditch and 
bank like thoſe already deſcribed, of a ſuffi- 
cient ſize and ſtrength to contain and carry off 
the whole water that may fall into it at any 

Vor, I. H time. 
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time, This ought. to be continued all round, 
and'to fall into the main drain by which the 
water is ultimately conveyed from this level 
: bottom. 85 | 

Tf the deſcent from this be very ſmall, ſo as 
not to allow of a ſwift current of water, make 
the ditch of a conſiderable width, and clean it 
frequently from the mud and weeds that will, 
in a ſhort time, be in danger of choaking it up 
entirely. This ditch, or water-courſe, being 
made in the loweſt: part of the ground, muſt be 
ſecured on each fide with a bank, like thoſe 
already deſcribed upon the ſide of the river; 
and through that let there be made a ſmall 


conduit, paſſing from the loweſt part of each 


field, (as at LL, Fig. 17th,) into the drain, 
But, as the current of water is here ſuppoſed 
to be very ſmall, each of theſe muſt be cloſed 
with a water-ſluice to be opened or ſhut at 


pleaſure by the hand, and not b y folding ſluices, 


which could in this caſe be of no uſe. 

The meadow may be divided into as many 
incloſures as ſhall be thought neceſſary, by 
means of earthen banks, (A, Fi ig. Igth,) raiſed 


to any height above the level of the ground, 


that may be thought neceſſary, by means of 
earth taken from the ditch on each fide of it, 
B B. And, upon the top of each of theſe poke 
2 a fence of 111 705 willows, or elms, (as 
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2 defence againſt cattle, and ſhelter the fields 
from wind, while the bank is ſufficiently ſtrong 
to reſiſt: the preſſure of the water when you 
ſhall chuſe to let it into any one field, and ef- 
fectually prevent it from having any acceſs into 


any of thoſe that may be around it, If you 


have not poplars, good- truncheons of any of 
the ſtrong growing kinds of willows may, in 


this caſe, be ſucceſsfully employed. 


In this manner, theſe meadows may be kept 
conſtantly, either wet or dry, as the poſſeſſor 


| may incline; and have the ſame advantage 


from watering as the haughs above deſcribed. 

| have ſeen many extenſive tracts of very valu- 
able land of this ſort ; which, by being fenced 
and divided in this manner, might have been 
made of three or four times its former value, 

at an expenſe ſo inconſiderable as to be ſcarce 
worth. mentioning, There are, indeed, ſome 
ſituations ſo very low, that it might be on 
ſome occaſions neceſſary to raiſe the water out 
of them by artificial aids, as is done in Holland, 

and perhaps 1n many other low countries; but 


there are many extenſive tracts that are juſt 


now in a great meaſure uſeleſs, that might be 
perfectly recovered by this method of incloſing, 
without any other aid whatever. 

I make no doubt, but that theſe methods of 
fencing are well underſtood and practiſed in 


the fens of Cambridge, Lincolnſhire, &c. with 
H 2 others 
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others perhaps more efficacious than any of 
theſe.— But, it is not to inſtruct adepts, like 
the inhabitants of theſe counties, that J write, 
but the induſtrious farmer who may not have 
had acceſs to ſee theſe nn. 


i XXXIV. 


9 on the moſt PEEP Way of ma- 


king Fences where Rills or running Water i- 
the Boundary. | 


It is imagined, that, by deploys one or 
other of the kinds of fences already mentioned, 
it will be in the power of the farmer to ſecure 
almoſt every field that he can be poſſeſſed of, 
whatever its ſituation may be. But, ſome caſes 
may occur, in which he will find much great- 
er difficulty than others in this reſpect. This 

he will find to be particularly the caſe, where 
he means to fence any ground that is bounded 
by any kind of ſtream of running water, When 
this ſtream is conſiderable, it may be in ſome 
meaſure fenced (as is deſcribed in d XXIX.); 
as the river would form upon one ſide a boun- 
dary ſufficient for ſheep, which might be em- 
ployed for eating the graſs that ſhould grow up- 
on the banks. But, where it is only a rivulet, 
or ſmall rill, this could not be practiſed. And, 
if we attempt to make a fence of any kind that 
hall be waſhed by the water in its courſe, it 
will 
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will always be found difficult to execute, and 


next to impoſſible to preſerve in proper order, 
unleſs where the declivity is ſo ſmall as never 
to allow of a briſk current of water at any 
time. It will, therefore, be prudent in the 


farmer to avoid making fences in this ſituation 


as much as poſſible. 
But, unluckily for the views of the improver, 
it happens that, as running water forms ſuch a 
natural and eaſily defined boundary in an open 
and uncultivated country, theſe rills are moſt 
commonly employed as marches between the 
grounds of one proprietor or tenant and ano- 
ther; ſo that the poſſeſſors of all ſuch fields 
find themſelves under the neceſſity of making 
fences in theſe places. 

Where this is the caſe, and the proprietor 
of the adjacent ground will not agree to make 


zany exchange of ground, this inconvenience 


muſt be ſubmitted to as an evil that cannot be 


removed. But, in all caſes where it can be 


done, it would be much for the intereſt of 
both parties to alter the march, - ſo much as to 


allow a fence to be reared upon it, on ſolid 


ground; making the rill entirely the property 
of one man for a certain part of its courſe, and 
entirely the property of the other, at another 
part of its courſe, (as is repreſented in Fig. 
20th), where AB CL repreſents a ſmall rivulet 
flowing in its natural ſerpentine courſe, which 

: 10 
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is ſuppoſed to have been the march-between 


two different farms, X and Z; the poſlefſors 
of which, for their mutual accermiacdition, 


have agreed to make the line DEFGHI, &c, 


the march in all time to come; ſo chat the 
proprietor Z, gets the rivulet entirely upon his 
own farm from A to B, and from C to L; and 
the proprietor X enjoys it, as entirely as his 
own, from B to C; each of them reſerving to 
himſelf, if need be, a liberty to bring a ſmall 
canal from the rill, as at M and N, to afford 
water to the cattle in his incloſures. 

By this means, the fences will not only be 
more eaſily made and kept in repair, but the 
fields will likewiſe be more properly divided, 
and admit of being more œconomically em- 
| ployed, than if a large ditch had been dug as 

a bed for the rill, and employed as a fence, 
as is commonly practiſed in caſes of this kind 
For, as rivulets of this ſort uſually | run 1n a 
ſort of level ſtrath *, which extends to ſome 
diſtance on each fide the water-courſe, before 
the fields on each ſide begin to riſe from it; 
this level piece of low ground being fr equently 
overflowed by the ſwelling of the rill, and be- 
ing moreover continually kept moiſt by the wa- 
ter running at no great depth below its ſurface, 


* Strath is a narrow piece of low ground contained be- 


tween hills, or any ſort of higher ground of conſiderable 
length 1 in proportion to its breadth. 


js 
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is render red extremely fertile, and is much 


richer paſture than the drier ground on each 


fide of it, ſo as to be of very great value to the 
farmer, and requires to be managed in a very 
different way from what would be proper for 
the higher ground on either ſide of it. But, 
when a large ditch is made, and that becomes 
the fence, it draws off the moiſture from this 
level ground entirely, ſo that it, in a very ſhort 
time, loſes a great deal of that. fertility, for 
which it uſed to be ſo remarkable. And, as 
this low ground comes to be thus. joined; with 
the reſt of the field above it, the farmer is ſub- 


jected to a good deal of inconvenience, . mn 


as sit! is wie of a nature ſo different from t 

ſowed, nor - reaped at the ſame timewith the other 
parts of the field, nor manured in the fame: 
manner; nor, on many occaſions, can be ſowed 
with the ſame ſpecies of grain. But, by alter- 
ing the march, as deſcribed above, it is plain, 


that all theſe inconveniencies are entirely ob- 


viated. For, by running the march- fence along 
the line that divides the ground of different, 
qualities, he throws all the meadow-ground to 
one ſide; and, by erecting another fence on the 
0 ppoſite 1 fide &f the rill, between the high and 
low ground, (as is repreſented by the dotted 
lines OF, EB, and GP), the ground of differ- 


ent qualities are kept ſeparate, and may each 


of 
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of them be managed in the manner that ſhall 
be thought moſt proper for it. 


$ XXXV. 


E png erw, with regard to the, proper 
A Diviſion of a Farm into Incloſures. 


Before I conclude this eſſay, I ſhall beg leave 
to make one other remark with regard to the 
diſtribution of incloſures, that may, perhaps, 
on ſome occaſions, be of uſe to the young im- 

prover; and that is, to be guided in general, 
with regard to the form and diſpoſition of his 
incloſures, rather by the nature and ſite of the 
ground, than by any ideal form of beauty that 
he may conceive, from exact regularity in a 
plan drawn upon paper. Nature will in no WW 
caſe admit of being directly thwarted in her Wl 
operations; and all that induſtry ought to at- 
{ 

f 


tempt is, to purſue her footſteps, obſerve her 
diſpoſitions, and gently bend them, where it 
can be done, to make them concur with our 

_ deſigns. 1 

Among men of taſte, that extravagant fond- 

neſs for ſtraight lines, and perfect uniformit | 
which for ſome time paſt ſo univerſally Sana 
ed, is now juſtly exploded. But, let not the 
judicious farmer be hurried away into the op- 
polite extreme, by following too cloſely the 
idea of beauty that modern improvers have 


adopted. 
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adopted. Ornament with Kin ought ever to be 
but a ſecondary conſideration ; and, as ſtraight 
lines are always the moſt convenient bounda- 
ries for his fields, let him never deviate from 
that, but where the ſituation of his ground ab- 
ſolutely requires it. But, where his ground is 
ſo irregular as not to admit of theſe, it would 
be folly in him to attempt it. 

For ground that is to be kept in tillage, it 
will be of conſequence to ſtudy, as much as 
may be, to have the fences of the two ſides 
parallel to one another and ſtraight, as at 
(Fig. 20th); but it is of much ſmaller conſe- 
quence to have the boundaries, at the two ends. 
of the ridges, either ſtraight or parallel to one 
another; and, therefore, on occaſions which 
may require it, the farmer ought always to hu- 
mour the ſituation of the ground in thoſe fen- 
ces that are oppoſite to the ends of the ridges, 
as in the curve line FGP, (Fig. 2oth) which is 
ſuppoſed to be the natural form of the banks of 
the rill, rather than the ſtraight lines ON, NG, 
GT, or any other ſtraight line whatever, 

Nor ought the oeconomical farmer to conſult 
only the ſituation of his grounds, but alſo their 
quality, when he means to divide them into 
incloſures. For it often happens that two fields 
of very different qualities lie quite contiguous 
to one another; and if theſe, for the ſake of 


regularity, ſhould be included in the ſame in- 
cloſure, 


xs OF INCLOSURES 


bfr and form, perhaps, different parts! 
the ſame ridge, he may very ſoon loſe maj 
by the damage that the one part may ſuſtain 
his being obliged to labour it-improperly als 

with the other, than he can gain by the rel 
quantity of work that he can perform in a 
gular than in an irregular field. He will, then 
fore, in general, make it his ſtudy to have # 1 
the ground in one incloſure as much of thi 
fame quality as poſſible; and make the ex 
regularity of his field, in ſome meaſure, gh 
way to conveniency in this reſpect; althoug 
he will not be fo ſcrupulouſly attentive herete 
as to diſtort his fences for every trifling i inequl 
xk in this PDP. 
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The foregoing A were thrown off 1 7e 
had an opportutiity of peruſing Mr. Boutcher's Ft 
dicrous Treattſe on Foreſt Trees, It groes N 
much ſati ſfuction to objerve,. that the opinion 
have been obliged from experience to adopt, of th 
neceſſity of having 4 rich fol for d nurſery of 

thorn-plants, is fo ftronghy confermed'by the expe 
rience of thut attentive nus ſer.ynan.— In font 
reſpetts, that” 1 recommends a' mode of 
e fer 1 1. 5 fem 14 at 
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fl reviſal of what has been advanced in the pre- 
eding pages, I find no reaſon to alter any thing 
phat has been ſaid on that head, His experience 
has been chiefly in the garden, or in rich ſteltered 
arts of the country ;—mine has been in the fields, 
and in expoſed filuations. This will account for 
his approving of ſome modes of practice that I 

not, nor can recommend. Thoſe who are in a Jami: 

lar ſituation with himſelf may, without danger, 
adopt his pradtice—what 7 have recommentled well 
anſwer as well in theſe ſituations, and is the only 
praftice I have yet ſeen that can be ſucceſsfully 
followed in others that are more unfavourable, My 
aim has been to extend this improvement to the 
bare and expo ſed fields of Scotland, where the diffi= 
culty of rearing hedges is much greater than thoſe 
who have lived in ſheltered countries can well 
magine, _ 

J might anſwer ſome obfections he has made, 
and point out the reaſons for my retaining ſome 
opinions different from him :—but, thinking this 
would only, without neceſſity, add to the 2 of 


this volume, I chuſe to engage no A at preſent 
in this diſcuſſion. 
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Neceſſity of removing ene moi Pure Fol 
the Joll—Of ' ſprings —A philoſoplical account of 
the origin of theſe Of ſpouting ſandy ſails — 
method of draining theſe—Of" wet ſoils. ariſing 
from an under-ſtratum of clay—method of 
draining theſe—High ridges on ſuch, a ſoil per- 
nicious—and why—Drains in the furrows of 
uchi ridges of no utility—and wh, y—Of the bog: 
or quagmire— Manner in which this is form- 
ed An efficacious method of draining bogs, de- 


ſeribed, as Practiſed with Vcc s by the author... 


Is the preceding Eflay, 1 have ſhowed that 
| water may, on ſome occaſions, be of great uti- 
lity to the farmer; yet, as there are few things 
more prejudicial to him than a ſuperabundance 
of it, when too long continued upon the 
ground, it behoves him to guard againſt this 
evil as much as he poſſibly can; and, at almoſt 
any expenſe, to free his ground from it, if he 
hopes to make any conſiderable improvement 
thereon. For, unleſs this be firſt done, all his 
other operations will turn out to little account. 


The 
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The methods of drawi ng off ſtagnant water, 
which may be accumulated in any low ſituation 
for want of a proper outlet, are in general ſo 
obvious to every man of diſcernment, who ex- 


amines the ſituation of the ground, that I ſhall 


not tire the patience of the reader by enlarging 
upon that head ; but ſhall proceed immediately 
to treat of the moſt proper methods that I have 
ever experienced of draining ſuch ground as is 
hurt by ſprings oozing out of them, (uſually 
_ diſtinguiſhed by the name of wet, or /pouting 
ground) and bogs *, as this 1s a matter of much 
greater difficulty than the former, and the 
principles upon which it ſhould be conducted, 
far leſs generally underſtood, | 

Springs are formed in the. bowels of the 
earth by water percolating through the upper 
ſtrata, where they are of a porous texture, 
which continues to deſcend downwards till it 
meets with a ſtratum of clay that intercepts it 
in its courſe; where, being collected in conſi- 
derable quantities, it is forced to feek a paſlage 
through the porous ſtrata of fand, gravel, or 
rock, that a be above the clay, following 


It will appear to the reader, that the term bog is 
here employed in its moſt unlimited acceptation, denoting 
any kind of quaggy ground ariſing from too much moiſ- 
ture; and not according to the uſual meaning of the 
word in Ireland, where it, for the moſt part, only de- 
notes what is in Scotland called peat-moſs. 


the 
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AND SWAMPY GROUNDS. 113 
the courſe of theſe ſtrata till they approach the 
ſurface of the earth, or are interrupted by any 
obſtacle which occaſions the water to rife up- 
wards, forming ſprings, bogs, and other phæ- 


nomena of this nature ; which being variouſly 


diverſified in different circumſtances, produce 
that variety of appearances i in this reſpect that 
we often meet with. 

This being the caſe, we may naturally con- 
clude, that an abundant ſpring need never be 

expected in any country that is covered to a 
great depth with ſand, without any ſtratum of 
clay to force it upwards, as is the caſe in the 


ſandy deſerts of Arabia, and the immeaſurable 


plains of Lybia: Neither are we to expect 


abundant ſprings in any ſoil that conſiſts of an 


uniform bed of clay from the ſurface to a great 


depth. For, it muſt always be in ſome porous 


ſtratum; that the water flows in abundance, 
and it can be made to flow horizontally in that, 
only when it is ſupported by a ſtratum of clay, 


or other ſubſtance that is equally impermeable 


by water. Hence the rationale of that rule fo 
univerſally eſtabliſhed in digging for wells, that, 
if you begin with ſand or gravel, &c. you need 
ſeldom hope to find water till you come to clay; 
and, if you begin with clay, you can hope for 
none in abundance, till you meet with ſand, 
zravel, or rock. 

It is neceſſary that the Farther ſhould attend 
to this proceſs of nature with care, as his ſucceſs 

VorL, I. 1 in 
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in draining bogs, and every ſpecies of damp 
and ſpouting ground, will in a great meaſure 
depend upon his thorough knowledge. of this, 
—his acuteneſs in perceiving, in every caſe, 
the variations that may be occaſioned by parti. 


cular circumſtances, and his {kill in varying 


the plan of his operations according to theſe, 
As the variety of caſes that may occur in this 
reſpe& is very great, it would be a tedious 
taſk to enumerate the whole, and deſcribe the 
particular method of treating each. I ſhall, 
therefore, content. myſelf with enumerating 
a few particular caſes, to ſhow in what manner 
the principles above eſtabliſhed my be «ped 
to practice. 

Let Fig. 21ſt repreſent a perpendicular ſection 
f a part of the earth, in which AB is the ſurface 
f the ground, beneath which are ſeveral ſtrata 
of porous ſubſtances which allow the water to 
ſink through them till it reaches the line CD, 
that is ſuppoſed to repreſent the upper ſurface 
of a ſolid bed of clay; above which lies a ſtratum 
of rock, ſand, or gravel. In this caſe, it is 
plain that, when the water reaches the bed of 
clay, and can ſink no farther, it muſt be there 
accumulated into a body; and, ſeeking for 
itſelf a paſſage, it will flow along the ſurface 
of the clay, among the ſand or gravel, from 
D towards Cx till at laſt it iſſues forth, at the 
opening A, a ſpring of pure water. 


1 
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If the quantity of water that 1 is accumulated 
between D and C is not very conſiderable, 
and the ſtratum of clay approaches near the 
ſurface, in that caſe, the whole of it will iſſue 
by the opening at A, and the ground will re- 
main dry both above and below it. But, if 


the quantity of water is ſo great as to raiſe it 
to a conſiderable height in the bed of ſand or 


gravel, and if that ſtratum of ſand. E not 
diſcontinued before it reaches the ſurface of 


the ground, the water, in this caſe, would 


not only iſſue at A, but would likewiſe ooze 


out in ſmall ſtreams through every part of the 
ground between A and a; forming a barren 
patch of wet ſandy or gravelly ground upon the 


fide of a declivity: Which is a phenomenon 


that every attentive. obſerver muſt haye fre- 
quently met wit. 

To drain a piece of ground in this ſituation 
is, perhaps, the moſt unprofitable taſk that a 
farmer can engage in; not only becauſe it is 
difficult to execute, us alſo, becauſe the ſoil 
that is gained is but of very little value. 
However, it is lucky that patches of this kind 
are ſeldom of great . breadth, although they 


ſometimes run along the ſide of a declivity, in 


a horizontal direction, for a great length. 
The only effectual method of draining this 
kind of ground is, to open a ditch as high up 


as the higheſt of the ſprings at a, which ſhould 
I 2 ä 
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be of ſach a depth as not only to penetrate 
through the whole bed of ſand or gravel, but 
alſo, to ſink ſo far into the bed of clay below, 
as to make a canal therein ſufficiently large 
to contain and carry off the whole of the water. 
Such a ditch is repreſented by the dotted lines 
a, e, 2; but, as the expenſe of making a ditch 
of ſuch a depth as this would ſuppoſe, and 
of keeping it afterwards in repair, is very great, 
it is but in very few caſes that this mode of 
draining would be adviſeable ; and never, 
unleſs where the declivity happens to be fo 
ſmall,. that a great ſurface is loſt for little 
depth; as would have happened here, if the 
ſurface had extended in the direction of the 
dotted line a d. 


But, ſuppoſing that the ſtratum of clay, 


after approaching to the ſurface at A, continued 
to keep at a little depth below ground; and 
that the ſoil which lay above it was of a ſandy 
or ſpungy nature, ſo as to allow the water to 
penetrate it eaſily. In that caſe, even ſup- 
poſing the quantity of water that flowed from 
D to C was but very inconſiderable, inſtead 
of riſing out at the ſpring A, it would flow 

forward along the ſurface of the clay among the 


porous earth that forms the ſoil, ſo as to keep 


it conſtantly drenched with water, and, of 
ITE; render it of very little value. 


Wetneſs, 
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Wetneſs, ariſing from this cauſe, is uſually 
of much greater extent than the former; and, 
as it admits of an eaſy cure, it ought not to 
be one moment delayed. For a ditch of a 
very moderate depth opened at A, and carried 
through a part of the ſtratum of clay, (as re- 
preſented by the dotted lines A, Ex, f,) would 
intercept and carry off the whole of the water, 
and render the field as dry as could be deſired. 
It is, therefore, of very great conſequence to 
the farmer, accurately to diſtinguiſh between 
theſe two caſes, ſo nearly allied to each other 
in appearance; and, as this can be eaſieſt done 
by boring, every one who has much ground of 
this kind ought to provide himſelf with a ſet of 
boring-irons, which: he will likewiſe find uſe 
for on other occaſions. | 
| might here enumerate a great variety of 
caſes which. might be reduced to the ſame head 
with the foregoing: But, as any attentive 
reader may, after what has been ſaid, be able 
_ eaſily to diſtinguiſh theſe, I ſhall only in general 
obſerve, That every ſoil of a ſoft and porous 
texture, that lies upon a bed of hard clay, 
whatever its ſituation in other reſpects may be, 
will in ſome meaſure be ſubjected to this 
diſeaſe. And, if it is upon a declivity of any 
conſiderable length, the undermoſt parts of the 
field will be much damaged by it, unleſs ditches 
are thrown = acroſs the declivity, at proper 
diſtances 
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diſtances "OR one another, to intercept the 
water in its deſcent. 

It may not likewiſe be 1 improper here to re- 
mark, that, in caſes of this nature, _ unleſs 
Were the ſoil is of a very great depth, the 
malady will always be encreaſed, by raiſing the 
ridges to a conſiderable height; as will appear 
evident by examining Fig. 22d, — in which the 
line AB repreſents the ſurface of a field of 
this nature, and C D the ſurface of the bed of 
clay. Now, if this field were raiſed into high 
ridges, as at F, F, F, ſo as that the furrows 
E, E, E, deſcended below the ſurface of the 
clay, it is plain, that all the water that ſhould 
ſink through the middle of the ridge, would 
run along the ſurface of the clay, till it came 
to the ſides of the ridge L, L, L, L, L, L, which 
would thus be kept continually ſoaked with 
water. Whereas, if the ground had been kept 
level, as in the part of the field from G to H, 
with open furrows H, at moderate diſtances 
from one another, the water would immediately 
ſink to the clay, and be carried off by the fur- 
rows, ſo as to damage the ſoil far leſs than 
when the ridges are high. 

If the ſoil is ſo thin that the . can 
always touch the clay, the ridges ought to be 
made narrow and quite flat, as from G to H: 
But, if there is a little greater depth of ſoil, 
then it ought to be raiſed into ridges of a mode- 

rate 
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rate height, as from H to K, ſo as to allow 


the bottom of the furrow to reach the clay. 


But neither is this neceſſary where the ſoil is of 


any conſiderable depth. 


I have ſeen ſome induſtrious farmers, who 
having ground in this ſituation, have been at 
the very great expenſe of making a covered 
drain in each furrow. But, had they rightly 
underſtood the nature of the diſeaſe, they 


never would have thought of applying ſuch a 
remedy ; as muſt appear evident at firſt ſight 


to thoſe who examine the figure. The ſucceſs 
was what might be IG from ſuch a fooliſh | 
undertaking.” 

Theſe obſervations, it is hoped; will ſuffice 
as to the manner of treating wet, ſandy, or 
porous ſoils. I now proceed to take notice of 
ſuch as are of a ſtiff clayey nature, which are 
often very different in' appearance, and e 
a different treatment from theſe. 

Suppoſe that (as in Fig. 23d, ) the ſtratum of 
ſand or gra vel D C ſhould be diſcontinued, as 
at E, that the ſtratum above it ſhould be of a 


coherent clayey nature. In this caſe, the water 


. that flowed towards E, being there pent in on 


every ſide, and being accumulated there in 
great quantities, it muſt at length force a 
paſſage for itſelf in ſome way; and preſſing 
ſtrongly upon the upper ſurface, if any one 
part is weaker than the reſt, it there would 

burſt 
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burſt forth and form a ſpring, (as ſu Pro's! at A), - 


But, if the texture of every part of this ſtratum 
were equally ſtrong, the water would ſqueeze 
through many ſmall crannies, and would ooze 
out in numberleſs places, as between A and 
F, ſo. as to occaſion that kind of wetneſs that 
is known by the name of a ſpeating clayey 
G 
The cure, in this caſe, is ED more eaſily 

effected than in any of the former. For, if a 
ditch of a conſiderable ſize is opened, as at A, 


towards the lowermoſt ſide of the ſpouting 


ground, fo deep as to penetrate. through the 


upper ſtratum of clay, and reach to the gravel, 


the water will riſe up through it at firſt with 
very great violence, which will gradually de- 
creaſe as the preſſure from the water behind is 
diminiſhed. And when the whole of the water, 
accumulated in this ſubterraneous reſervoir, is 
run off, there being no longer any preſſure 
upon the clay above it, the whole ſoon becomes 
as dry as could be deſired; and continues ſo 
ever afterwards, if the ditch is always kept 
open. This J ſpeak from experience, I hay- 
ing rendered ſome fields of this kind that were 
very wet, quite dry, by this method of — 
them. 


It will hardly be neceſſary for me here to put 


the farmer upon his guard, to be particularly 
careful in his obſervations, that he may diſtin- 


guiſn 
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zviſh between the wetneſs that is produced 
from this caufe, and that which proceeds from 
the cauſe before mentioned. Becauſe the treat- 
ment that would cure the one, would be of no 


uſe at all to the other. 


The attentive obſerver likewiſe will readily 
rceive, that, if any field that is wet from this 
cauſe admits of being ploughed, it 'will be in 
equal danger of being hurt by being raiſed into 
high ridges, with the other kind of damp ground 
before mentioned. For, as the depth of earth 


above the reſeryoir would be ſmaller in the deep 


furrows than any where elſe, there would, of 
conſequence, be leſs reſiſtance to the water in 
that place, ſo that it would riſe there in greater 
abundance. And if, in this caſe, a farmer 
ſhould dig a drain in each furrow ;—as a conſi- 
derable quantity of water would riſe into them; 
in ſome caſes, the ground might be improved, 
or even quite drained thereby ; eſpecially if they 
ſhould have accidentally reached the gravel in 
any one place; although at an expenſe much 
greater than was neceſſary. I take notice of 
this circumſtance, in ſome meaſure to prevent 
the prejudice that ſome inattentive obſervers 
might entertain againſt what was ſaid before of 
this method of draining, from their having acci- 


dentally ſeen ſome fields that may have been 


bettered by it. 


Bogs 
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Bogs are only a variety of this laſt mentioned 
kind of wet ground ; and, therefore, ought in 
general to be drained after the ſame manner 
with them. Clay is a ſubſtance that ſtrongly 
reſiſts the entrance of water into it; but, when 
It is long drenched with it, it is, in proceſs of 
time, in ſome meaſure diſſolved thereby ;—loſe 
its original firmneſs of texture and conſiſtence, 
and becomes a ſort of ſemi- fluid maſs, which is 
called a bog. And, as theſe bogs are ſome- 
times covered with a ſtrong ſcurf of a parti. 
cular kind of graſs, with very matted roots, 
which is ſtrong enough to bear a ſmall weight 
without breaking, although it yields very 
much, it is, in theſe circumſtances, called a 
Swaggle, 


But, whatever be the nature of the bs, 
it is invariably occaſioned by water being forced 


up through a bed of clay, as juſt now deſcribed, 
and diſſolving or ſoftening, if you will, a part 
thereof, I ſay only a part, becauſe, whatever 
may be the depth of the bog or ſwaggle, it gene- 
rally has a partition of ſolid clay between it and 
the reſervoir of water under it, from whence it 
originally proceeds. For, if this were not the caſe, 
and the quantity of water were conſiderable, it 


would meet with no ſufficient reſiſtance from 


the bog, and would iſſue through it with vio- 
lence, and carry the whole ſemi-fluid maſs along 
with it, * this would more inevitably be the 
| calc, 
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caſe, if there was a cruſt at the bottom of the 
bog, and if that cruſt ſhould ever be broken; 
eſpecially if the quantity of water under it 
were very conſiderable. And, as it is probable, 
that, in many caſes of this ſort, the water flow- 
ly diſſolves more and more of this under cruſt, 
make no doubt, but that, in the revolution 
of many ages, a great many irruptions of this 
kind may have happened ; although they may 
not have been deemed of importance enough 
to have the n of them tranſmitted to 
poſterity. 

Of this kind, although ela of a different 
ſubſtance, I conſider 5 flow of the Solway- 


moſs in Cumberland to have been; which, up- 


on the 16th November 1771, burſt its former 
boundaries, and poured forth a prodigious 
ſtream of ſemi-fluid matter, which, in a ſhort 
time, covered ſeveral hundred acres of very 
fine arable ground. Nor will any one, who 1s 
acquainted with the nature of moſs, ho 


| knows its reſemblance to clay in its quality of 


abſorbing and retaining water, and its very eaſy 
diffuſibility therein, be ſurpriſed at this; as, 
from all theſe properties, it is much better a- 
dapted for forming an extenſive bog ; and, 
therefore, in greater danger of producing an ex- 
tenſive devaſtation, by an eruption of the water 
into it, than thoſe that are formed of any kind 
of clay whatever, 

If 
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If the bog, or ſwampy ground, is upon a de- 
clivity, the ditch onght to be carried acroſs the 
field about the place where the loweſt ſprings 

ariſe, But, if the ſurface of the ground i is le- 
vel, or nearly ſo, as between A and B, (Fig. 
24th), and the ſprings break out in ſeveral pla- 
ces, 9 J. lo as to form ſoft quagmires in- 
terſperſed through the whole of the field, it will 
be of little conſequence in what part the drain 
is opened; for, if it is dug ſo deep as to allow 
the water to riſe in it with freedom, it will iſſue 
through that opening, and the field will be 
left perfectly dry. 

But, as it may frequently Udon that the 
ſtratum of gravel ſhall be at a conſiderable depth 


beneath the ſurface of the earth, and as it may 


be ſometimes even below the level of the place 


into which the drain muſt be emptied, it might 
ſometimes be extremely difficult to make a ditch 


fo deep as to reach the bed of ſand or gravel. 
But, it is lucky for us, that this is not abſolute- 
ly neceſſary in the preſent caſe; as a drain of 
two or three feet deep, as at D, will be equal- 
ly effectual with one that ſhould go to the gra- 
= All that 1s neceſſary, in this caſe, is, to 
ſink pits (P) in the courſe of the drain, at a 
moderate diſtance from one another, which go 


ſo deep as to reach the gravel. For, as the wa- 
ter there meets with no reſiſtance, it readily 


_ flows out at theſe openings, and is carried off 


by 


ded A & 3 
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by the drain, without being forced up through 
the earth; ſo that the ground is left N 
dry ever Aer. 

[ have likewiſe drained ſeveral fields in this 
way; and, as I have generally found the ap- 
pearances pretty much alike, I ſhall, for the in- 
formation of the inexperienced reader, 'give a 
ſhort account of them. 

If you attempt to make your pit in one of 


| theſe ſoft quaggy places where the water is 


found in great abundance, you will- meet with 
very great difficulty in forming it. 'For, as the 
ſubſtance of which it is compoſed is ſoft, it will 
always flow into the hole as faſt as you dig it. 
On this account, I would adviſe, not to at- 
tempt to make the pit in the ſwaggle, but as 
near it in the ſolid earth as you conveniently 
can. However, if it is pretty firm, and of no 
great extent, it is ſometimes practicable to make 
a pit in the ſoft bog, at the drieſt time of the 
year. This I have ſometimes practiſed, which 


gave me an opportunity of obſerving the nature 


of theſe bogs more perfectly than I otherwiſe 


| would have had. 


In the trials of this kind that I have made, 
the ſoft quaggy ground has ſeldom been above 
three or four feet deep, below which I have al- 
ways found a ſtratum of hard tough clay uſually 
mixed with ſtones; and ſo firm, that nothin 
but a mattock or pick-axe could penetrate £ 

| And, 
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And, as this is comparatively ſo much drier 
than the ground above it, an inexperienced 


operator is very apt to imagine that it is the 


bottom that he is in ſearch of. 

In digging through this ſtratum, you will 
frequently meet with ſmall ſprings oozing out 
in all directions. Some of them that might fill 
the tube of a ſmall quill, and others ſo ſmall 
as to be ſcarce perceptible. But, without re- 
garding theſe, you muſt continue to dig on 
without intermiſſion till you come to the main 
body of the reſervoir, if I may ſo call it, that 
is contained in the rock, gravel, or ſand; 
which you will generally find from two to four 


feet below the bottom of the ſwaggle, and 


which you will be in no danger of miſtaking 
when you come to it. For, if there has been 
no opening made before that in the field, as ſoon 


as you break the cruſt immediately above the 


gravel or rock, the water will burſt forth like 
a torrent, and, on ſome occaſions, will riſe like 
a e deau, to a conſiderable height above the 
bottom of the ditch; and continue to flow 
off with great impetuoſity for ſome time, till 
the pent up water being drained off, the vio- 
lent boiling up will begin to ſubſide, and the 
ſtrength of the current to abate; and, in a 
ſhort time, to flow gently out like any ordinary 
ſpring. by 
RN Allowing 
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Allowing it to remain in this ſtate for ſome 
time, the quaggy earth will ſoon begin to ſub- 
ide, and gradually become firmer and firmer 
every day; ſo that, in the ſpace of a few 
months, thoſe bogs that were formerly ſo ſoft 
as hardly to ſupport the weight of a ſmall dog, 
will become ſo firm, that oxen and horſes 
may tread upon them without any danger of 
ſinking, at the very wetteſt ſeaſon of the 

„ ; 

I have had a field of this nature, that, by 
having only one ſuch pit as I have now deſcri- 
bed, opened in it, was entirely drained to the 
diſtance of above a hundred yards around it in 
every direction. 

But, as it is poſſible that the ſtratum in 
which the water runs may be in ſome places 
interrupted, it will be in general expedient to 


make ſeveral of theſe pits, if the field is of 


great extent; always carrying the drain forward 
through the lowermoſt part of the field, or as 
near the quag as you conventently can; and 
linking a pit where-ever you may judge it will 
be moſt neceſſary. But, if the ſtratum of 
gravel is not interrupted, there will be no 
violent burſt of water at opening any of theſe 
after the firſt, as I Have frequently experi- 

enced, 
To keep theſe wells from cloſing up after 
they are made, it is always expedient to fill 
them 
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them up with ſmall ſtones immediately after 
they are made, which ought to riſe to the height 
of the bottom of the drain. 

I have often imagined that the expenſe of 
digging theſe pits might be ſaved by boring a 
hole through this ſolid ſtratum of clay with a 
large wimble made on purpoſe ; but, as ] 
never experienced this, I cannot ſay whe- 
ther or not it would anſwer the deſired end 
exactly. 

If the whole field that is to be drained con- 
ſiſts of one extenſive bog, it will require a 


long time before the whole work can be en- 


4 finiſhed; as it will be impoſſible to open 
a drain through, it, till one part of it is firſt 
drained, and becomes ſolid ground. In a ſitu- 
ation of this kind, the undertaker, after hay- 
ing opened a 'drain to convey the water from 
the lower part of the bog, muſt approach 


as near to the ſwampy 257 as he can, 


and there make his firſt pit; which will 
drain off the water from the neareſt parts of 
the bog 
When this has continued open for ſome 
time, and that part of the bog is become ſo 
ſolid as to admit of being worked, let him 
continue the ditch as far forward through it 
as the ſituation it is in will admit of, and 
there ſink another pit; and procced gradual- 


ly forward in the ſame manner; making 
| | | croſs 
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croſs cuts where mann lk the whole be fi- 


niſned. | 
Ir WN manner may any big or tuact of 


ſpouting ground of this nature, be rendered 
dry at a very inconſiderable expenſe. And, 
as there can be no other method of draining 
ground of this ſort effectually, 1 recommend 


the ſtudy of it to the attention of every dili- 


gent farmer who may have occaſion for it. Let 
him firſt be extremely cautious in examining 
all the circumſtances of his particular fields, 
that he may be certain which of the claſſes 
above enumerated it may be ranked with; and, 
when he is perfectly ſure of that, he may 
proceed without fear; MS morally certain 


of ſucceſs; 


There is, W one kind of damp 


ground not yet particularly ſpecified, - that I 
have purpoſely omitted taking notice of till 


this time, as I'have never had an opportunity 
of examining particularly into the nature of 


it; nor of aſcertaining, by experience, hat 
is the moſt proper method of treating it.— 


The foil J have now particularly in my eye 
conſiſts of a deep ſtrong clay, that does not 
vary its nature even on the ſurface, but in as 


far as manures may have rendered it more 


friable and tender. The colour uſually in- 


clines to a reddiſh caſt ; and, for the moſt 


part, it is ſitukted upon the ſide of ſome de- 
Vor. * K „ 
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 clivity. This bed of clay reaches to a great 


depth, without any variation, and 1s intermix- 
ed with a anten quantity of ſmall round 
ſtones. 

Many ſoils of the ſort now deſcribed, are 
apt to be continually moiſt and full of water 
during the winter ſeaſon. But, when the 
dry weather of ſummer ſets in, the moiſture 
is diminiſhed, and the ſurface becomes hard; 


and it is rent into many large gaps, which 


allow free admiſſion to the ſun and air, ſo as 
to ſcorch up almoſt every plant that is ſowed 
upon it. And, as theſe ſoils are uſually in 
themſelves naturally fertile when drained, 
it were to be wiſhed that ſome method could 
be diſcovered that would be leſs expenſive 
than what is uſually practiſed with regard to 
ſome ſoils of this kind in Eſſex, where they 
make covered drains' of two and a half feet 
deep, running diagonally through the whole 
field, at the diſtance of OE feet from each 
other. | 

Were I to indulge myſelf in codijeifincing, 
I might here offer ſome remarks tending to 
ſhew the probable cauſe of this phaenome- 
non, and point out an eaſter method of cure. 
But, as it is extremely dangerous, for one 


who pretends to inſtruc others, to give way 
to the tempting ſeductions of a warm ima- 


gination, I ſhall content myſelf with having 
pointed 


it 
A 


— 
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pointed out this evil to thoſe who may have 
it in their power to examine into the cauſes - 
of this particular malady, and to point out 


to others the eaſieſt and moſt efficacious 
CUIre, | | 
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The Aal 'y and 2 0 e the livelling 
high ridges by the plough, or other levelling 
machines. —A new method of levelling by the 


 fucceſs, practiſed by the author. A calculation 


not one fourth of that” of doing it by the plough 
and, in other reſpects, infinitely more ad- 


performing this operation deſcribed — A caution 


too wy new e of * 


Fr T was the ama very ; in old 
times, to make the ridges in all ploughed 
lands crooked like an inverted 8g, and of very 
great breadth and height, which, in a great 
degree, prevents the farmer from reaping the full 
benefit of many of thoſe improvements that 


ſome parts of England, it is ſo long ſince 
they began to make improvements in agricul- 
tare that this obſtruction to them has been 


inti irely 


plough and ſpade deſcribed, as it has been, uit: 
of the expenſe of levelling | by this method 


vantageous — Another teſs perfett method of 


to young improvers in agriculture not to adopt 


have been adopted in modern times. In 
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intirely removed; and the very remembrance 
of this improper practice has been loſt : But 
in ſome places there, and through the greateſt 
part of Scotland, it fill continues to prevail, 
to the very great detriment of the induſtrious 
improver, as it either mars his operations in a 
high degree, or ſubjects him to a conſiderable 
expenſe in reducing them to a proper level; 
which is greatly enhanced by the very confider- 
able deficiency in his crops, that he muſt feel 
for many years, in conſequence of this opera- 
tion, unleſs it is performed with an uncommon 
degree of care and attention. 
The difficulty of performing this operation 
properly with the common implements of huſ- 
bandry, and the obvious benefit that accrues 


to the farmer from having his fields level, have 


produced many new inventions of plows, har- 
rows, drags, &c. calculated for ſpeedily re- 
ducing the fields to that ſtate; none of which 
have as yet been found fully to anſwer the pur- 
poſe for which they were intended, as they all 
indiſcriminately carry the earth that was on the 


high places into thoſe that were lower; which. 


W it may, in ſome caſes, render the 
ſurface of the ground tolerably ſmooth, and 
level, is uſually attended with inconveniencies 
far greater, for a conſiderable length of time, 
than ant rs it was intended to remove. 
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For experience ſufficiently ſhows, that even 
the beſt vegetable mold, if buried for any length 
of time ſo far beneath the ſurface, as to be 
deprived of the benign influences of the atmoſ- 
phere, loſes its vi vite, if I may be allowed 
that expreſſion, —becomes an inert, lifeleſs 
maſs, little fitted for nouriſhing vegetables, 
and conſtitutes a ſoil very improper for the 
purpoſes of the farmer. It therefore behoves 
bim, as much as in him lies, to preſerve,” 
every part of his fields, an equal covering of 
that vegetable mold that has long been upper- 
moſt, and rendered fertil- by the meliorating 
influence of the atmoſphere. But, if he ſud- 


denly levels his high ridges by any of theſe | 


mechanical contrivances, he of neceſſity buries 


all the good mold that was on the top of the ? 
ridges, in the old furrows, by which he 


greatly impoveriſhes one part of his field; while 
he too much inriches another; inſomuch 
that it is a matter of great difficulty, for many 
years thereafter, to get the field brought to an 
equal degree of fertility in different places; 
which makes it impoſſible for the farmer to get 
an equal crop over the whole of his field by 
any management whatever; and he has the 
mortification frequently, by this means, to ſee 
the one half of his crop rotted by an over-lux- 
uriance, while other parts of it are weak and 
ſickly, or one * ripe, and ready for reaping, 

| while 
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while the other is not properly filled; ſo that 
it were, on many occaſions, better for him to 
have his whole field reduced at once to the 
_ ſame degree of poorneſs as the pooreſt of it, 
than have it in this ſtate. An almoſt imprac- 
ticable degree of attention in ſpreading the 
manures may, indeed, in ſome meaſure, get the 
better of this; but it is ſo difficult to perform 
this properly, that I have frequently ſeen fields 
- that had been thus levelled, in which, after 
thirty years of continued culture, and repeated 
' dreflings, the marks of the old ridges could be 
diſtinctly traced when the corn was growing, 
although the ſurface was ſo level that no traces 
of them could be perceived when the corn was 
off the ground. 

But this is a degree of phiefeRtibis i in levelling 
that cannot be uſually attained by following 
this mode of practice; and, therefore, is but 
ſeldom ſeen. For all that can be expected to 
be done by any levelling machine, is to render 
the ſurface perfectly ſmooth and even * in every 
part, at the time that the operation is perform- 
ed: But as, in this caſe, the old hollows are 
m filled EN with looſe” mold to a great 

Re a; ©. 


I know not if even, in the ſenſe here uſed, is an 
Engliſh word. Level denotes, properly fpeaking, a ſurface, 
not only free from inequalities, but alſo horizontal in 


poſition. Even denotes, a ſurface free from inequalitics, 
whatever be the poſition thereof. 
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depth, vrhile the earth below the ſurface, upon 
the heights of the old ridges, remains firm and 
compact, the new raiſed earth, after a ſhort 

time, ſubfides very much, while the other parts 
of the field do not fink at all; ſo that, in a 
ſhort time, the old furrows come to be again 
below the level of the other parts of the field, 
and the water of courſe is ſuffered; in ſome de- 
gree, to ſtagnate upon them, in ſo much that, 
in a few years, it becomes neceſſary once more 
to repeat the ſame levelling proceſs, and thus 
renew the damage that the farmer — by 
this pernicious operation. 

On theſe accounts, if the 8 has not a 
long leaſe, it will be found, in general, to be 
more his intereſt to leave the ridges as he found 
them, than to attempt to alter their direction: 
And, if he attends with due caution to mode- 
rate the height of theſe old ridges, he may 
reap very good crops, although, perhaps, 
at a ſomewhat greater expenſe of labour 
than he would have been put to upon the ſame 
field, if it had been reduced to a proper level 
ſurface, and divided into ſtrai ght and parallel 
ridges. 

But, where a man is ſecure of poſſeſſing 
his ground for any conſiderable length of time, 
the advantages that he will reap from having 
level and well laid out fields are ſo conſiderable, 


as to be worth Os if it ſhould even be at a 
conſiderable 
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conſiderable expenſe. But the loſs that is ſuſ 
tained at the beginning, by this mechanical 
mode of levelling ridges, if they are of conſide- 
rable height, is ſo very great, that it is, perhaps, 
doubtful if any future advantages can ever fully 
compenſate it. I would therefore adviſe, that 
all this levelling apparatus ſhould be laid aſide, 
and the following more efficacious practice be 
ſubſtituted in its ftead ; a practice that I have 
long followed with Gennes, and can ſafely re- 
. commend as the very beſt that bas: on come to 
to my knowledge. 

If the ridges have been raiſe to a very 8 
height, as a preparation for the enſuing opera- 
tions, they may be firſt c/over or ſcaled out, ai 
it is called in ſome places; that is, ploughed fo 
as to lay the earth on each ridge from the mid- 
dle towards the furrows. But, if they are only 
of a moderate degree of 3 this TO 
may be omitted, | 

When you mean to RY to level: the 
ground, let a number of men be collected with 
ſpades, more or fewer, as the nature of the 
ground requires, and then ſet a plough to draw 
a E * directly acroſs the ridges of the 


whole 


* ] find myſelf ] here at 44 loſs for > terns. and therefore 
have been obliged to revive one now obſolete, although 
Ie exceeding 


4 
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whole field intended to be levelled. Divide 
this line into as many parts as you have labour- 
ers, allotting to each one ridge, or two, or 
more or leſs, according to their number, height, 
and other circumſtances. Let each of the la- 
bourers have orders, as ſoon as the plough has 
paſſed that part aſſigned him, to begin to dig 
in the bottom of the thurrough that the plough 
has juſt made, about the middle of the ſide of 
the old ridge, keeping his face towards the old 
furrow, working backwards -till he comes to 
the height of the ridge, and then turn towards 
the other furrow, and repeat the ſame on the 
other ſide of the ridge, always throwing the 
earth that he digs up into the deep old furrow » 
between the ridges, that is directly before him; 
taking care not to dig deep where he firſt begins, 
but to go deeper and deeper as he advances to 
the height of the ridge, ſo as to leave the bot- 
tom of the trench he thus makes acroſs the 
ridge entirely level, or as nearly ſo as poſſible. 
And when he has finiſhed that 2 of the thur- 


exceeding proper. By S in this treatiſe, muſt al 
ways be underſtood the openings, or ſmall drains, on 
each fide of the ridge, and that alone.—By thurrough is 
underſtood the open trench left by the plough in its or- 
dinary operation. The reader is deſired to attend to this 


diſtinction. 
rough 
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rough allotted to him, that the plough bas made 
in going, let him then gy and finiſh, in the ſame 
manner, his own. portion of the thurrough that 
the plough makes in returning. In this manner, 
each man performs” his own taſk through the 
whole field, gradually raiſing the old furrows as 
the old heights are depreſſed. And, if an at- 
tentive overſeer is at hand, to ſee that the 
whole is equally well done, and that each fur- 
row is raiſed to a greater height than the mid- 
dle of the old ridges, ſo as to allow for the ſub- 
ſiding of that looſe earth, the operation will be 
entirely finiſhed at once, and never again need 
to be repeated. 1 5 
In. performing; this operation, it will always 
be proper to make the ridges, formed for the 
purpoſe of levelling, which- go acroſs the old 
ridges *, as broad as poſſible ; becauſe the deep 
trench that is thus made 1n each of the furrows 


* IT find myſelf here again at a loſs for a term, and am 
afraid this may occaſion ſome embarrafiment to the rea- 
der. To avoid this as much as may be, let him obſerve, 
that, as the plough is directed to go and return ſucceſſive- 
ly directly acroſs the old ridges, the earth on each fide of 
the line firſt drawn in that direction will be turned to- 
wards it, by the ordinary operation of the plough, for 
a certain breadth, ſo as to form a diviſion in the field re- 
ſembling an ordinary ridge. It is this kind of diviſion 
that I am obliged to call a ridge that goes acroſs the old ridges, 


for the purpoſe of OP of 
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of this new formed ridge acroſs the old ones, 
are an impediment in the future operations, as 
well as the height that is accumulated in the 
middle of each of theſe ridges, ſo that the fewer 


there are of theſe the better it is. The farmer, 


therefore, will do well to advert to this in time, 
and begin by forming a ridge, by always turn- 
ing the plough to the right hand, till it be- 
comes of ſuch a breadth as makes it very incon- 
venient to turn longer in that manner; and 


then, at the diſtance of twice the breadth of | 


this new formed ridge, from the middle of it, 
mark off a thurrough for the middle of another 
ridge, turning round it to the right hand, in 
the ſame manner as was done in the former, till 
it becomes of the ſame breadth with it; and 
then turning to the left hand, plough out the 
interval that was left between the two new 
formed ridges. By this mode bf ploughing 
each ridge may be made of forty, or even fifty 
or ſixty yards in breadth, without any great in- 
convenience; for, although ſome time will be 


loſt in turning at the ends of theſe broad ridges, 


yet, as this operation is only to be once per- 
formed in this manner, the advantage that is 

d by having few open furrows, is more 
than ſufficient to counterbalance it. And, in 
order to moderate the height that would be 
formed in the middle of each of theſe great rid- 
ges, it will always be proper to mark out the rid- 


ges, 


| 
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ges, and draw the thurrough that is to be the 
middle of each, ſome day before you collect all 
your labourers to level the field; that you may, 
without any hurry or loſs of labour, clear out a 
good trench through the middle of each of the old 
ridges; as the plough at this time, going and 
returning nearly in the ſame track, prevents 
the labourers from working properly without 
this precaution. 

If theſe rules are attended to, your field 
will be at once reduced to a proper level, 
and the rich earth that formed the ſurface of 
the old ridges be ſtill kept upon the ſurface 
of your field; ſo that the only loſs that the 
poſſeſſor of ſuch ground can ſuſtain by this ope- 
ration, is merely the expenſe of perform- 
ng it. 

But this expenſe, I am ddt, will be apt 
to ſtartle many from attempting it, as it is but 
too common with people in the country, who 
are not much in the practice of making accurate 
calculations, as much to over-rate in their own 
minds the expenſe of manual labour, as they 
under-rate the expenſe of ploughing, and the 
other operations performed by their own horſes 
and hired ſervants. For the ſatisfaction of thoſe 
who may never have attempted any operation 
of this ſort, I ſhall let them know what I have 


found it to be. 
It 
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It will readily occur to every one, that the 
expenſe of performing; this operation muſt vary, 
according to the height and breadth of the rid- 
ges. The breadth, in a partieulay manner, in- 
creaſes tho expenſe ; becauſe, as the earth has, 
in that eaſe, to be thrown very far, it tires the 
labourers ſo much, that they are not able to do 
near ſo much work as if they were narrower. 
But, on ground where the ridges are ſo high as 
that they would require to be c., or laid from 
the middle towards the furrows five or ſix times, 
and as many times croſs harrowed, before they 
could be brought to a level, by means of theſe 
implements alone, I find that ten or eleven men 
will, in the manner abeve deſcribed, level the 
ground as faſt as one plough can turn it over, if 
it goes at an ordinary pace. Now, as a man 
can work during the time of two and a half or- 
dinary double yokings in the day, eleven men 
in one day will level as much ground as could 
be ploughed at two yokings and a half of one 
plough, even where the ridges are as high as 
they can ever be met with; and, where the 
height is more moderate, five or ſix men would 
be ſufficient to perform the fame quantity of 
work. From which data any one wha chuſes 
to do'it may make a compariſon of the expenſe 
of performing this operation in either of theſe 
two ways, properly adapted to his owp particu- 
lar ſituation; for this muſt neceſſarily vary very 
Vol. I. =P much 


1 r [LEVELLING 
much in different places, as the expenſe of la- 
bour and other circumſtances may be very 
different. e 

But, for the ſatisfaction of ſuch as may wiſh 
to avoid the trouble of making this calculation, 
I ſhall attempt it in the following manner: Let 
us ſuppoſe, that the price of labour in Scotland 
varies in different places from ſix- pence to one 
ſhilling, and that the medium price may be fix- 
ed at nine-pence per day; and that the hire of a 
plough, with four horſes and two ſervants, (for 
ſo many, in general, will be requiſite to labour 
properly ground in the condition that this is ſup- 
poſed to be in), varies in like manner, from 


three to five ſhillings per yoking; and that the 


medium price of this ſhould be called four ſhil- 
lings; in this caſe, the comparative expenſe of 
levelling, by theſe two different modes, would 
be as follows : 


Leveling by the "EA 
For wages to eleven dice one 
day, at nine-pence each, Lo 8 2 
For the hire of a plough 22 dates 
ings, at four ſhillings each, 0 10 0 


Total has of one day s work, 0 18 3 
Levelling 


E 
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1 the ry by the : pough and har | 


I OS. | 


For 23  yokings 7 a. n as 


above, , e 
For harrowing Litto,/ ſuppoſed 7 \ 8 ag 

2 of the plonghing, r x 
Total for once ploy ghing, Kc. 5 12 6 


The ſame five times more jected 3 :%. 0 


— — 


Total expenſe of levelling by plough 


and harrows, .... = - 3.15 © 
Total expenſe of levelling, by. the 
r „ eee 3 
Difference, Re” , 11 2 1 18 9 


80 that the expenſe of * by the plough, 
is above four times as great as performing that 
operation by the ſpade, at the rates above men- 
tioned ; which is a difference ſo very great, as 
no variation of the rates of labour, from what 
is ſuppoſed above, could in any caſe nearly 
compenſate. . 

It will poſſibly be objected by RS chat! 
here lay the whole expenſe of the ſix plough- 
ings and harrowings to the accompt of level- 


ling; whereas, they ought rather, in a great 
1 meaſure, 
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meaſure, to be conſidered às a ſummer-fallow, 
and charged of | conſequence to that bead; 
which — reduce the expenſe of levelling 
conſiderably. But, if they conſider the matter 


with due attention, they will find that this 


plea cannot be admitted. It muſt be remem- 
bered, that each ſucceſſive ploughing, when 
performed in this manner, buries a patt of the 


good earth that was meliorated by the former 


ploughings, and turns up ſome of the inert 
earth in the middle of the ridge; which, by 
the next ploughing, is made to cover another 
parcel of good earth, atid have its place fup- 
. by other earth ſtill more inert than it 
: ſo that, when the whole ſix ploughings 

ben fniſhed, inſtead of having the field meli- 
orated as by a fallow, a great part of its ſur- 
face is covered with that inert earth, which is 
much worſe than the native mold would have 
been without any fallow at all: And it is thus 
made fo unequal in quality, as to be produc- 
five of the very worft conſequences, as has been 
already remarked : So that, inſtead of having 
done any ſervice. to the field, the whole of 
theſe ploughings and harrowings have really 
rendered it worſe than before, and ought there- 
fore to he entirely charged to the account of 
the levelling, * to no other acebunt what- 
ever; as well as the damage that the ground 
ſuſtains by this operation, which has not been 
charged 
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charged to the account. On the other hand, 
were we to calculate accurately, the ploughing 
that accompanies the levelling by the ſpade 
ought not, by any means, to be charged to the 


account of levelling; as it anſwers every pur- 
poſe of a fallow in the higheſt degree: To 


which purpoſe the operations with the ſpade 
likewiſe contribute in ſome meaſure. 'On all 


that this is not only the moſt effeQual method 
of levelling ridges, but alſo the leaſt expenſive, 
and, beyond any degree of compariſon, the 
moſt profitable to the farmer, 
After what has been ſaid, I preſume the reader 
will excuſe me, if I take no farther notice of 
the various machines that have been invented 
for carrying the earth from the heights into the 
hollows; as I flatter myſelf, that he will be 
ſatisfied, that, although they were much more 
perfect than any of them are, and ſhould di- 
miniſh the expenſe of the operation of the 


plough very conſiderably ; yet the inconveni- - 


encies that reſult from the uſe of them, are 10 
many and great, as could neyer admit of a 
_ compariſon with that by the ſpade. 

The above is what I deem the very beſt me- 
thod that can be practiſed for levelling ridges; 
and, as I have frequently performed it with 
the greateſt ſacceſs, I can recommend it as 


ſuch from experience. 08 on ſome occaſions, 
| the 


— 
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the ſituation of the field may be ſuch as to ren- 
der ploughing it acroſs incommodious; and, 
in that caſe, the following method, although 
| leſs perfect, may be ſubſtituted in its ſtead. 

In this method, it is neceſſary, firſt to cleave 
out every ridge, ſo as to leave an open thur- 
rough i in the middle of it: But, in performing 
this operation, it will be proper to leave about 
a yard or ſoon each ſide of the old furrow un- 
touched; which will form a pretty deep ditch be- 


tween each ridge when the whole field is plough- 


ed. Let labourers be then ſent into the field 
with ſpades, who ſhall dig a trench in the open in 
the middle of each ridge, more or leſs deep ac- 
cording to the height of the ridge ; the earth that 


is taken out of it, being thrown into the fur- 


row on each fide: And, after the whole is 
cleared out from end to end, let the plough be 


again ſet into the field, to turn back a thur- 


rough of the upper mold from each fide into 
the new made trench ; after which, the diggers 


begin a-freſh to work in the bottom of this 
new made thurrough ; throwing the earth ſtill 


into the hollow between the old ridges. And, 
if all this is not ſufficient to raiſe them high 


enough, let another thurrough be turned back 


into the trench, and another new one dug 
after it; repeating this alternate ploughing and 
digging as often as ſhall be found neceſſary. 
And, after the whole is thus brought to a pro- 


per 
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per level, let it be harrowed acroſs, if it cannot 
be ploughed, to mix the whole as gs as 
may be, 

The expenſe of this operation is ; nearly the 

ſame as the former, but rather greater, and is 
always leſs perfectly done; ſo that, unleſs 
where a man is ſo ſituated, as not to have it in 
his power to command a ſufficient number of 
labourers at once to carry on the other method 
of levelling properly, or 1s peculiarly confined 
by ſome. other circumſtances, I would always 
adviſe the other method to be adopted in 
preference to it. But this is infinitely better 
than any of the common methods practiſed by 
means of machinery. 

By either of theſe two 8 the e 
has the ſatisfaction of getting his ground reduced 
to a proper evenneſs at once, ſo as to reap the 
full benefit of a ſummer-fallow, or any other 
operation that he may think proper. But, as 
the earth below the ſurface muſt, for ſome 
time, be unequally firm, as has been already 
ſhowed, it will be neceſſary to lay it into narrow 
ridges for ſome years at firſt, and keep the fur- 
rows perfectly open and clean, to prevent as 
much as may be the water from ſtagnating too 
much among the looſe porous earth that fills 
up the old furrows. With this view, the two- 


bout ridges, as they are called, ſuch as are 
commonly made in Eſſex, which are about two 


and | 
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und u half feet wide, would be the. moſt cli 
gible, if they could be properly formed hy the 
farmer's ordinary apparatus and ſervants— 
But, if this cannot be by them executed u7 the 
moſtiperfet?:manner, it will be much better for 
him mot to attempt it, but content himſelf with 
laying his fields into ridges of nine or ten feet 
broad, or any thing under, chat he may inoline; 
which may be in all -oaſes laboured with his 
ordinary implements in a proper manner, and 
will ſufficiently anſwer the purpoſe wanted in 
the preſent caſe. 

And here ĩt may not be improper to give young 
improvers one caution, which may be of uſe 
to them in this caſe, as well as on many other 
occaſions; which is, to adopt that method 
of labouring, and thoſe kind of implements 

that ſeem beſt adapted to the ſtate of his farm 
and other circurnſtunees, and to adhere to theſe, 
without attempting to adopt others, even where 
he is convinced that they might in ſome parti- 
cular cafes be more praper than his own.; for 
nothing brings on a more unperoeived, altho 
certain expenſe, than a variety of implements; 
nor does any thing contribute more effectually 
to diminiſh the :produce of a farm than imper- 
fect culture, which muſt ever be the conſequence 
of trying new modes of labouring with imple- 
ments that are not thorouglily known by thoſe 
ho ufe hom: For, a is a certain nicety 
in 
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in knowing exactly the particular trim of every 
labouring utenſil, that can only be acquired by 
practice, the beit of theſe, when put into un- 
{kifful hands, perform their work in an imper- 
ſet manner: And the work performed by a 
man who is thoroughly acquainted with the 
implement he uſes, even where it is not of the 
very beſt oonſtruction, will be executed with 
ſurpriſing accuracy and perfection. On theſe 
accounts, it ought always to be the ſtudy of the 
farmer, to have as little variety of utenſils as 
poffible; and, in his choice of theſe, he ought 
to adopt thoſe that are fitted to perform the 
greateſt part of the work that his farm may 
require, although he may, perhaps, be ſatisfied, 
that one or two particular fields might admit of 
being dreſſed by implements of a more perfect 
conſtruction than thoſe he employs, and even 
at a ſmaller expenſe; but, unleſs he has as much 
ground in this ſtate as to admit of keeping a 
particular ſet of ſervants conſtantly to practiſe 
that mode of culture, and manage this ſet of 
implements alone, he had better ſtick tothat with 
which his ſervants are acquainted, and bend his 
chief endeavours to moderate or correct the 
principal defects to which theſe are liable.— 
Thus, for -example, ſuppoſing a man ſhould 
be thoroughly convinced, from the moſt irre- 
fragable proofs, that the im plements and mode 
of culture uſually practiſed in Eſſex, were 
the 


154 OF LEVELLING | 


the very beſt and leaſt expenſive that could be 


practiſed on a foil in ſuch order and ſituation 
as is uſually met with there, and although he 
| ſhould be able to bring one or two of his own 
fields into a condition as ſimilar to theſe as could 
be imagined, it would, nevertheleſs, be ex. 
tremely imprudent in him to get a ſet of imple- 
ments from Eſſex for theſe few fields, or to en- 
deavour to force his ſervants to uſe them, inſtead 
of thoſe that they have been accuſtomed to, 
.and for which they have contracted a ſort of 
partial fondneſs, For, were we even to ſup- 
poſe that men could be brought to drop their 


deep rooted prejudices againſt any innovation in 


practice, and ſeriouſly ſet themſelves in good 
_ earneſt to learn to handle theſe unknown im- 
plements properly ; before they could learn the 
niceties of practice, — before they began to 
handle them with any ſort of dexterity or eaſe, 
the field would be finiſhed, and the implements 
laid up till another ſeaſon, when they would 
be almoſt as new to begin as at firſt, —But, if 
this muſt be expected, even where the operator 
ſeriouſly wiſhes to do his beſt, what may we 
expect will be the caſe, if he is altogether in- 
different about ſucceeding in theſe attempts, or 
even wiſhes ſecretly that they may not turn out 
to advantage, but that the implements will be 
allowed to go out of order, and the field be 
laboured in ſuch an imperfect manner as greatly 

1 4 
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to damage the crop, make the field ſuddenly 
run wild, and thus eſſentially hurt the intereſt 
of his employer? But, if the maſter, inſtead of 
this attempt, had taken care to direct the pro- 
per method of labouring it with his ordinary 


implements, the ſervant would exert himſelf 


to the utmoſt of his power to perform the 
work with accuracy: would conſider him- 
ſelf in ſome meaſure as a party intereſted 
in the ſucceſs of the crop, and uſe every 
effort that he could to inſure ſucceſs. — Anxious 
about this, and emulous to excel, he weighs 
with attention every hint that 1s ſuggeſted by 
the judicious maſter, and marks the reſult of 
every trial of his own; ſo as in time to be capa- 
ble of perceiving the effects of many nice pecu- 


liarities of practice that could never have occur- 


red to the moſt acute ſpeculative obſerver. In 
this manner, the farmer reaps a full inſtead of a 
ſcanty crop and is ſaved from an enormous ex- 
penſe to carpenters and ſmiths; which, as the 
judicious Mr. Liſle juſtly obſerves, too often 
prove the ruin of young and ſanguine improvers. 

The advice that is offered above, is ſo con- 
trary to the uſual practice of gentlemen i impro- 


vers, and ſo inconſiſtent with the ideas that na- 


turally preſent themſelves to ſpeculative far- 
mers, that I am well aware of the bad recep- 


tion it will meet with from many of theſe.—. 


I perceive the innumerable arguments that pre- 
tent themſelves to their imagination againſt what 
| Is 


/ 
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is here ſaid :I foreſee the memimaut that it 
will excite, the raillery that it will produce, 
and the many witty things that will be ſaid a. 
gainſt che man who dares to advance ſuch an 
abſurd opinion, as that a worſe praiſe ſhould, 
in any caſe, be preferred to one that is acknow- 
ledged to be better. But, without detaining 
the ſenfible reader with anſwers to theſe obyi- 
ous objections, I ſhall content myſelf with ſim. 
ply deſiring the young improver to look around 
him, and remark the ſucceſs of thoſe improvers 
who have adopted the one of the other of theſe 
Modes of practice, and leave himſelf to draw the 
anfexence that this will ſuggeſt. And, if this 
has the effect to make him remark circumſtances 
with attention, he will not be long of diſcove- 
ring reaſons abundantly cogent for confirming 
him in the opinion that he muſt adopt, — 

Let it not, however, be underſtood, as if! 

meant to diſſuade the improving farmer from 
adopting any other implements of huſbandry or 
modes of culture, than thoſe that have been 
uſually practiſed in that part of the country 
where his farm may be ſituated ; for, if theſe 
are imperfect, he docs well to introduce others 
of a better ſort that may be well fitted to the 
nature of his ſoil, and the ſituation of his fields. 
But, before he attempts this, lat him weigh 
all matters with a cautious circumſpection; and 


what he has once adopted with judgment, let him 
adherc 
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where to with unremitting perſeverance z; and 


ſucceſs will in the end crown his endeavours, 


Or if, in proceſs of time, he ſo far meliorate his 
ſoil, as to render his w/o/e farm capable of a 
more perfect degree of culture than it could 
formerly admit of, let him, when all circum- 
ſtances are ready for the change, boldly lay 
aſide his former implements and mode of cul- 
ture, and at once adopt another that he knows 
to be better adapted to the circumſtances of his 
farm.— Or, if his farm is extenſive, and will ad- 
mit of two diſtinct ſets of labourers, he may 
make each of theſe follow a different mode of 
culture adapted to the ſtate of the fields they 
are to manage: But, in no caſe ought he to al- 
low the ſame labourers to work with different 
implements, if it can poſſibly be avoided, —AI- 


moſt the utmoſt latitude that prudence can ad-- 


mit of in this reſpect, is a greater or leſſer de- 
gree of weight and ſtrength in different imple- 
ments, of the ſame conſtruction, adapted to the 
different degrees of ruggedneſs in the different 
fields; and where there is any conſiderable 


difference in the tilth of different _ this 


ought always to be practiſed. 
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On the proper Mr rTHOp of Sewing GR A$$- 


SEEDS, 


Theoretical writers adviſe that graſs-ſeeds ould 
be ſcued without grain—T he author, from ex- 
perience, condemns that practice Reaſons 
Method of Jowing graſs-Jeeds where the ground 
1s too rich to carry a crop of grain— Autumnal 
ſowing of graſs-ſeeds condemned Of the di 
ferent kinds of grain with which graſs-ſeeds 
may be ſowed—Circumſtances of importance ta 
make the graſs-ſeeds germinate well — Rich clean 
ground recommended for ſowing graſs-ſeeds 
on—T he farmer will be more abundantly re- 
paid by arich dreſſing for graſs than almoſt any 
other crop. 


Would not have taken any notice of this 
article here, had it not been to combat 
an error in practice ſtrongly inculcated by ſeve- 
ral ſenſible writers, who ſeem to have been bet- 
ter acquainted with the theory than with the 
practice of agriculture ; who have repeatedly ad- 
viſed the farmer, with the moſt zealous ſolici- 
Vor. I; M tude, 
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tude, Never to ſow graſs-ſeeds with any kind 
of grain; but, in all caſes, to ſow it by itſelf; 
which,” it is ſaid, © will always do more than 
repay the loſs that 3 is ſuſtained by the want of a 
crop of grain; the hay being ſo much bettered 
by this practice. 

Impoſed upon by their ſpecious reaſoning, 
and the ſeeming confidence with which it was 
delivered, I have been induced to try the expe- 
riment more than once. And now, if I may be 
allowed to draw any general concluſion from 
theſe experiments, and a long continued and 
_ extenſive courſe of practice in this reſpect, it 


would be, that even, if we were to have no 


regard to any other circumſtance except the 
graſs crop alone, it will always be beſt to ſow 
it with ſome kind of grain; but, when we con- 
ſider likewiſe the loſs that the farmer thus ſuſ- 
tains for want of a crop of grain, the practice 
recommended muſt be looked * highly 
pernicious to the farmer. 

When graſs-ſeeds alone are ſowed, (I here 
ſpeak of clover, rye-graſs, and other graſs- ſeeds, 
uſually ſowed for hay), upon a ſoil in tolerable 
good order, as they make but ſmall progreſs at 
firſt, a great number of ſmall annual weeds are 
allowed to ruſh up, which, quickly acquiring 
ſtrength, fill up the whole ground ſo much, as 


to be in great danger of choaking the graſs en- 


tircly; or, if the ſoil is not overſtocked with 
weeds, 
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weeds, the drought of the ſummer makes ſuch 
an impreſſion on the open porous ground, thus 


deſtitute of plants to attract moiſture to it, that 


the tender plants of graſs are in great danger of 
being ſcorched and burnt up: Whereas, when 
the — are ſowed with any kind of 
grain, it quickly ruſnes up in abundance, and 
prevents the growth of annual weeds, while its 
broad leaves: ſhade the tender plants of graſs 
from the direct rays of the ſun, and preſerve 
the earth in a proper degree of moiſture, ſo as 
to nurſe up the tender graſs in the moſt kindly 
manner that could be deſired. And, as the 


leaves of the corn decay towards the end of ſum- 


mer, the graſs gets then as much air as 1s ne- 
ceſſary, (unleſs in the caſe after mentioned) and 
continues to vegetate with a ſufficient degree of 
vigour, till the grain is cut down; ſo as to be 
uſually in a healthier and more flouriſhing 
ſtate at that time than if it had been ſowed 
alone; and will, in general, be afterwards much 


freer from natural graſſes and other perennial 


weeds, 
But, although ground can ſeldom be too rich 


for carrying a crop of graſs, yet it may be often 


ſo rich as to be improper for producing an ad- 
vantageous crop of grain. And as it may ſome- 
times happen that we may have occaſion to lay 
a field down with graſs-ſeeds when it is in this 
ſtate, it would, on this occaſion, be improper 
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for the farmer to be determined to get a crop of 
grain, as he would run a great riſk of loſing both 
crops, by the lodging of the corn before harveſt. 
In this cafe, it is prudent in him to forego the 
hope of a crop of grain, but not to omit ſowing 
the ſeeds of ſome kind of grain with his graſs- 
ſeeds. This ſhould be ſcattered thinly over the 
field, and will help to bring up the graſs-ſeeds 
in a kindly manner; and if the ſeaſon proves 
very dry, he may thus ſometimes reap a very 
great crop. But, if the ſeaſon is rainy, or if 
his crop, from any other cauſe, 1s too luxuri- 
ant, whenever he ſees it begin to lodge, and be 


in danger of choaking his graſs, he ought to 


cut it immediately, and employ the whole as a 
green fodder for his cows or other cattle. The 
extraordinary quantity of provender procured in 
this way, will be more than ſufficient to indem- 
nify him for the price of the ſeed of the grain 

as he will have two full crops of ſucculent green 
| fodder in one ſeaſon, which will be about 
three times the quantity that he would have 
had, if the Sei had been lowed a- 


lone. 


This is the beſt method for laying down 
very rich land to graſs that 1 have ever ſeen 


practiſed. 
As to ſuch ground as is in a proper condition 


for carrying a moderate crop of grain, I am en- 


tirely ſatisfied, not OW from the reaſoning a- 
bove, 
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bove, but alſo from repeated experiment, that 


the crop of graſs is at leaſt egza/ly good when 
it has been ſowed with grain, and the crop allowed 
to ripen, as when it has been ſowed without 
any crop at all; ſo that farmers do well to 
continue their common practice in this reſpect, 
however much it may be oppoſed or decried by 
theoretical writers. 


As to autumnal ſowing of graſs. ſeeds, I have 


found, that it is much more precarious than the 
vernal, and therefore would never recommend 
it but in cafes of great neceſſity ; when a leſſer 
evil ought to be preferred to a greater. 

With regard to the kinds of grain with which 
graſs- ſeeds may be ſowed: Barley is, in general, 
the beſt, as the ground is uſually well prepared 
for that crop, and the ſeaſon of ſowing it anſwers 
very well for graſs-ſeeds. Oats are not ſo pro- 
per, in general ; although, when the ground is 
very well prepared for them, the grafs will fuc- 
ceed extremely well; but it ought never to be 
ſowed with wheat, excepting in caſes of neceſſity, 
as it oftener fails in this way than in any other; 


although I have known it ſometimes to Scene 


extremely well. 

The circumſtances neceſſary to be attended 
to for making the feeds vegetate kindly when 
ſowed, are, in general, ſo obvious, as to be 
eaſily diſtinguiſhed by any one who attentively 
conſiders the ſubject. The ſeeds are, for the 
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moſt part, ſmall, and therefore require the mold 
to be pretty fine, that they may not be covered 
too deep by falling below, or be ſcorched up 
by lying above great clods.—Like every other 
ſeed, they require a due degree of moiſture to 
cauſe them to vegetate, and therefore ought never 
to be left expoſed to the rays of the ſun, without 
being covered; as, unleſs a tract of rainy wea- 
ther comes immediately after ſowing, many of 
the ſeeds will be deſtroyed. On this account, it 
is always neceſſary to harrow the ground imme- 
diately after fowing with a light cloſe toothed 
harrow, which ſhould be kept for that purpoſe; 


and ſometimes a gentle rolling is of uſe after 


that, eſpecially upon light ſpungy ground : But 
no one circumſtance ſo effectually inſures the 
vegetating of theſe ſmall ſeeds, as ſowing them 
as ſoon as poſſible after the ground is ploughed ; 
as the moderate moiſture that new turned up 
ground always has when it is in good order, 
ſeems to be more peculiarly fitted for promoting 
the vegetation of every kind of ſeed, than that 
which may ariſe from any other cauſe what- 
ever, On which account, every induſtrious 
farmer will take care to prevent, as much as 
_ poſſible, the withering of the ground after 
ploughing, ſo as not to loſe the benefit of this 

circumſtance. 
Before I quit this ſubject, it may not perhaps 
be improper to obſerve, that the farmer is more 
abun- 
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abundantly repaid for an extraordinary dreſſing 


as a preparation for a crop of graſs, than for 
almoſt any other crop that he can ſow; and 
that, of conſequence, it is always goodyeconomy 
to lay down rich, and not poor ground, to graſs, 
It is likewiſe of the utmoſt conſequence to have 
the ground as free as poſſible from perennial weeds; 


ſo that it ought not only to be rich, but clean 


alſo, if you with to have a very fine crop of graſs. 
This I the rather take notice of here, becauſe 


I know that it is a practice pretty general in 


many parts of the kingdom, to lay only ſuch 
fields into graſs as are in ſuch bad order as to 


carry very poor crops of grain, without any 


ſort of preparation whatever ; the bad cconomy 


of which practice they would ſoon be convin- 
ced of, if they would only be perſuaded, for 
once, to try one directly oppoſite to it. 


ESSAY 


— — 
= OT » 


Re — _— > : * 
Thu & 8 
„ 235 I ER. F 


_ 7 — 0 
3 OI < — Ly 3 8 r * 2 * 2 "£5 e 
I. 4 n 8 1 . STA ate 
5 3%, wen - | - G wet © 4 . apes r 
* bs . * = —_ . 22 * 8 9 = - 7 
Dee 2 F ; * 7 4 44 _ FOAM A 3. 8 
2 22 F * * ty ag ** 
„ „ n * 4 Sts 
e tf <A £ N 


„„ os 
LS 


9 — IIES 


1 a . 
rn i WL r ry E E N ale W en ear — — . — — PPP Kr ISI”. 
7 2 — . 27 1 A AIRY * - 4 * 


n 


* 


Err 
re 
WW) 
/ 


ASAT ASSES 


1 © M 


. 
a 


2 
— 
* 
» i | 
N 
; - I (87 
> 2 
/ — 2 
8 7 
* 
oy 
4 
> ” 
* 
* N Cy 
n * 
2. i 8 
8 * 
/ —_ 88 
7 
4 0 | 
MN 
| 2 — > 
4 G 
* 
Mt ; 
4 Cz 
o 
DD UN 
> : * 
4 . | 
2 
5 | 2 
4 


— 
Rn 
4 


a 
2 
. 


F 


"gee of, 
I * 45 p. 4. 
FN 
N 
7 
* 
\ 


E S õ 
On HATYT- MAKING. 


Hay not to be allowed to lie in the fwathe after it 
is cut, —A particular method of making hay de- 
ſcribed, that has been long practiſed by the 
author with ſucceſs. — Advantages attending 
this method of hay-making, —Hay much damaged 

by a very flight degree of mo!fture after it is 
cut —Cautions to be attended te.in this method 
of winning hay.—1t is, in a particular manner, 
recommended to thoſe who intend to ſave VE 


graſs Jeed, 


EFORE artificial graſſes were introduced 
into this iſland, hay-making was a very 
tedious and troubleſome operation. But, as 
the graſſes now uſually cultivated for yielding 
hay are not ſo ſoft and ſucculent as the natural 
meadow-graſles, in general, we have it in our 
power greatly to ſhorten that operation, and, 
at the ſame time, keep our hay much ſweeter 


| than it would be if treated after the old me- 


thod. For the ſake, therefore, of ſuch as may 
not be well acquainted with the beſt method 


of 
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of making hay from artificial graſſes, (I chiefly 
mean rye-graſs and clover) I ſhall here fubjoin 
an account of a very ſimple mode of practice in 
this reſpect, that I have followed for many 
years with the greateſt ſucceſs. 

Inſtead of allowing the hay to lie, as uſual in 
moſt places, for ſome days in the ſwathe after 
it is cut, and afterwards alternately putting it 
it up into cocks, and ſpreading it out, and ted- 
ding it in the fun, which tends greatly to bleach 
the hay,—exhales its natural juices, and ſubjects 
it very much to the danger of getting rain, and 
thus runs a great riſk of being made good for 
little, I make it a general rule, if poſſible, ne- 
ver to cut hay but when the graſs is quite dry; 
and then make the gatherers follow cloſe upon 
the cutters, —putting it up immediately into 
ſmall cocks, about three feet high each, when 
new put up, and of as ſmall a diameter as they 
can be made to ſtand with; always giving each 
of them a flight kind of thatching, by drawing 
a few handfuls of the hay from the bottom of 
the cock all around, and laying it lightly upon 


the top, with one of the ends hanging down- 


ward. This is done with the utmoſt caſe and 


expedition; and, when it is once in that ftate, 


I conſider my hay as, in a great meafure, out 
of danger. For, unlefs a violent wind ſhould 
riſe immediately after the cocks are put up, fo 


as to overturn them, nothing elfe can hurt the 
hay; 
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hay; as I have often experienced that no rain, 
however violent, ever penetrates into theſe 
cocks but for a very little way. And, if they 
are dry put up, they never fit together ſo cloſe- 
ly as to heat ; although they acquire, in a day 
or two, ſuch a degree of firmneſs, as to be 
in no danger of being overturned 'by wind 
after that time, unleſs it blows a hurri- 
cane. A | ria 

In theſe cocks, I allow the hay to remain un- 
til, by inſpeQion, I judge that it will keep in 
pretty large tramp-cocks, (which is uſually in 
one or two weeks, according as the weather is 
more or leſs favourable), when two men, each 
with a long pronged pitchfork, lift up one of 
theſe ſmall cocks between them with the great- 
eſt caſe, and carry them one after another, to 
the place where the tramp-cock is to be built*; 


* If the hay is to be carried to any conſiderable di- 
ſtance, this part of the labour may be greatly abridged, 
by cauſing the carriers to take two long ſticks, of a ſuffi- 
cient ſtrength, and, having laid them down by the ſmall 
cocks parallel to one another, at the diſtance of one and 
2 half, or two feet aſunder; let them lift three or four 
cocks, one after another, and place them carefully above 
the ſticks, and then carry them all together, as if upon 
a hand-barrow, to the place where the large rick is to be 
built. 


And 
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And in this manner they proceed over the field 
till the whole 1s finiſhed. 

'Fhe advantages that attend this method of 
making hay are, that it greatly abridges the la- 
bour; as it does not require above the one half 
of the work that is neceſſary in the old method 
of turning and tedding it; — that it allows the 
hay to continue almoſt as green as when it is 
cut, and preſerves its natural juices in the great- 
eſt perfection. For, unleſs it be the little that 
is expoſed to the ſun and air upon the ſurface 
of the cocks, which is no more bleached than 
every ſtraw of hay ſaved in the ordinary way, 
the whole is dried in the moſt ſlow and equal 

manner that could be deſired. And, /a/th, 
that it is thus, in a great meaſure, ſecured 
from almoſt the poſſibility of being n by 
rain. 

This laſt circumſtance deſerves to be much 
more attended to by the farmer than it uſually 


is at preſent ; as I have ſeen few who are ſuffi- 
ciently aware of the loſs that the quality of their 


hay ſuſtains by receiving a ſlight ſhower after it 
is cut, and before it is gathered ; the generality 


of farmers ſeeming to be very well fatisfied if 


they get in their hay without being abſolutely 
rotted ; never paying the leaſt attention to its 
having been ſeveral times thoroughly wetted 
while the hay was making. But, if theſe gen- 


| tlemen will take the trouble at any time to com- 
pare 


( 
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pare any parcel of hay that has been made per- 
fectly dry, with another parcel, from the ſame 
field, that has received a ſhower while in the 
ſwathe, or even a copious dew, they will ſoon 
be ſenſible of a very manifeſt difference between 
them; nor will their horſes or cattle ever 
commit a miſtake in chuſing between the 
two *. 

Let it be particularly remarked, that, in this 
manner of making hay, great care muſt be ta- 


ken that it be dry when firſt put into the cocks; 


for, if it is in the leaſt degree wet at that time, 
it will turn inſtantly mouldy, and ſit together, 


ſo as to become totally impervious to the air, 


and will never afterwards become dry, till it is 
ſpread out to the ſun. For this reaſon, if at 
* _ —_ a courſe of good ſettled wea- 


* I have met with een gentlemen in Scotland who 


have complained, that they found it impoſſible ever to 


get their clover hay to look like that they met with in 
London, —as the leaves were always of a dark tobacco- 
like colour, and parted from the ſtalks with the ſlighteſt 


handling, inſtead of being of a dark olive green, and ſoft 
and pliable to the touch, and not readily ſeparable from 
the ſtalks. This difference is entirely occaſioned by the 


winning : For, if clover is allowed to be wetted after it is 
cut, it will infallibly be brown and brittle ; but, if it has 
been carefully preſerved from moiſture, and ſlowly made 
into hay, it is tough and pliable, and retains its 
greenneſs in ſome degree. 


ther, 
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ther, you ſhould begin to cut in the morning, 
before the dew is off the graſs, keep back the 
gatherers till the dew is evaporated, allowing 
that which was firſt cut to lie till it is dry before 
it is cocked. In this caſe, you will almoſt al. 
ways find, that the uncut graſs will dry ſooner 
than that which has been cut when wet ; and, 
therefore, the gatherers may always begin to 

it up that which is freſh cut before the o- 
ther; which will uſually require two or three 
hours to dry after the new cut hay may be 

And if at any time, in caſe of neceſſity, you 
ſhould be obliged to cut your hay before it is 
dry, the ſame rule muſt be obſerved, always to 
allow it to remain in the ſwathe till it is quite 
dry: But, as there is always a great riſk of 
being long in getting it up, and as it never, in 
this caſe, wins * ſo kindly as if it had been dry 
cut, the farmer ought to endeavour, if poſhble, 
in all caſes, to cut his hay only when dry, even 
if it ſhould coſt him ſome additional expenſe 
to the cutters, by keeping them employed at 
any other work, or even allowing them to re- 
main idle, if the weather ſhould be variable or 
rainy. Li: 


* By winning hay, is meant the operation by which 
it is brought from the ſucculent ſtate of gra/s to that ofa 
dry fodder. 


But 
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But if there is a great proportion of clover, 


and the weather ſhould chance to be cloſe and 
calm at the time, it may, on ſome occaſions, be 


neceſſary to open theſe cocks a little, to admit 
ſome freſh-air into them; in which caſe; after 
they have ſtood a day or two, it may be of great 
uſe to turn theſe cocks, and open them up a 
little, which ought to be done in the drieſt time 


of the day; the operator taking that part of each 


cock which was the top, and with it forming 
the baſe of a new one, ſo that the part which 
was moſt expoſed to the air becomes excluded 


from it, and that which was undermoſt comes 


to be placed upon the top, ſo as to make it all 
dry as equally as poſſible, _ 

If the hay has not been damp when it was 
firſt put up, t the cock may be immediately finiſh- 
ed out at once; but, if it is at all wet, it will 
be of great uſe to turn over only a little of the 


top of the cock at firſt, and, leaving it in that 


ſtate to dry a little, proceed to another, and a 
third, and fourth, &c. treating each in the fame 


way; going on in that manner, till you find 


that the inſide of the firſt opened cock is 
ſufficiently dried, when it will be proper to re- 
turn to it, turning over a little more of it, till 
you come to what is ſtill damp, when you leave 
it and proceed to another, and ſo on round the 
whole ; always returning afreſh, till the cocks 
are entirely finiſhed, This is the beſt way of 

Vo L. I. N ſaving 
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ſaving your hay, if you have been under the 
neceſſity of cutting it while damp; but it is al- 
ways beſt to guard n this inconvenience, if 
_ poſſible. | 
Although I am eines that this method 
of making hay is, in all caſes, the beſt that ever 
I have heard of, yet it is in a more eſpecial man- 
ner worthy of being recommended to ſuch as 


intend to ſave the ſeed of rye-graſs; as, in that 


caſe, it is attended with many and great advan- 
tages. Every one, who is in the leaſt acquaint- 
ed with this ſubject, knows, that this kind of 


graſs is ſo very apt to ſhed its ſeeds, that, if 


the hay is allowed to lie in the ſwathe till it is 
dry, a very great proportion of the ſeed will in- 
evitably be loſt by the neceſſary handling when 
it is gathered, however N this may be 
done. 

To avoid this inconvenience, I have known 
ſeveral farmers who have thought it worth the 
expenſe of cauſing it to be gathered immediately 
after the cutters, and then bound up into 
ſheaves, and put up into ſtooks (ſhocks) like 
corn, till it is thoroughly dried; for, by being 
in this ſtate more eaſily lifted than when it Is 
quite looſe, leſs of it will be loſt in carrying to 
be threſhed. 

But, not to mention the expand: nookflarity 
attending 'this practice, it is likewiſe attended 
with another INCONVENIENCE, which ſubjects 

| the 


the farmer, on many occaſions, to a greater loſs 
than he would ſuſtain by handling in the ordi- 
nary way. For, if it ſhould chance to come a 
tract of rainy weather when it is in the ſtook, 
the whole of the hay is at once drenched with 
water; and, if it continues wet for any length 
of time, the ſeed quickly loſes its colour, and 
becomes muſty, and even begins to grow before 
it can be threſhed out; ſo that both the hay 
and the ſeed will be totally, or in a S mea- 
ſure loſt. 

But, in the mode of W es recommend- 
ed, all the benefit that could be expected from 
this procedure-1s fully obtained, and the incon- 
veniencies attending it entirely avoided; For, 
by putting it into the cocks as ſoon as it is cut, 
while the ſeed adheres more firmly to the hay 
than after it is dry, little 1s ſhaked off by the 
gathering; and till leſs is loſt in carrying it to 
the place where it is to be threſhed (which 
ought to be in the field at the place where a 
tramp- cock is intended) in this way, than when 
bound up into ſheaves. And, as theſe cocks 
reſiſt the rain perfectly well, the ſeed or hay 
are in no danger of being ſpoiled by rainy wea- 
ther, if it ſhould chance to come after they are 
once put up. And, beſides, as the hay 1s not 
thus ſo much expoſed to the weather, it 1s not 
near ſo much ſpoiled in its colour, or dried in 
the 3 as it is in the uſual method. On 


N 2 all 
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all which accounts, I deem it by far the moſt 
eligible method of ſaving this kind of gra- 
ſeed. 4 
The truth of theſs remarks I had an oppor- 
tunity of experiencing this very year 1972 ; the 
latter part of the hay-ſeaſon having proved ex- 
tremely rainy, inſomuch that a very good and 
experienced huſbandman of my acquaintance, 
who took the former method of ſaving his graſs- 
ſeeds, had them ſo much ſpoiled by the rain, 
and his hay, at the ſame e ſo much dama- 
ged by it, that he was aſhamed to offer either 
of them to ſale ; whereas mine, which were 
treated in the manner I now recommend, were 
both as ſweet and wholeſome as any good judge 
could wiſh them to be: My hay, in particular, 
being as green and ſucculent as any hay got in 


the uſual method is, even when it is not threſh- 
ed. *: 
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ADVERTISEMENT. 


THE nature of the ſubjeft diſcuſſed in the 
following Eſjay, neceſſarily required that it ſhould 
be treated in a more ſcientific manner than any of 
the others. The Author has endeavoured to render 
it as perſpicuous as poſſible; but is afraid that, 
to thoſe who may never have been verſant in ſtu- 
aies of this fort, it may ftill, in ſome places, appear 
a little obſtruſe. On this occaſion, he hopes to 
meet with the indulgence of thoſe, who think no ex- 
erlion of mind improperly beſtowed when it 1s in 
the purſuit of uſeful knowledge ——Others, who 
do not care to engage in intricate diſcuſſions of any 
ſort, he would adviſe to paſs over this Eſſay entire- 
ly ;—or, at leaſt, the firſt part of it. The reaſons 
for what is advanced in the ſecond part will not 
indeed be, in that caſe, fo clearly ſeen; but the 
practical farmer, if not thoroughly inſtructed by 

that, may at leaſt be directed lo what he ought to 
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E $84 A 2M 
On QUICK-LIME. 


UICK-LIME is a ca/x, or a very 

fine powder, obtained by burning marble, 
chalk, or lime-ſtone, and afterwards throwing 
water upon it. : 

This powder, when newly burnt, is ſo- 
luble * in water is capable of being formed 
into a firm cement, if properly mixed up 
with water, and is poſſeſſed of many other pe- 


* Capable of being diſſolved. 
Io avoid diſagreeable circumlocution, I ſhall be obliged, 
in this Eſſay, to employ ſome technical terms not com- 
monly underſtood ;———but: ſhall explain their meaning as 
I go along. | 


cular 
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culiar qualities that is unneceflary here to enu- 
merate. 

But, if this powder has been expoſed to 
the influence of the air for ſome time, it 
is found to be no longer capable of being 


diſſolved in water; it has become in- 
capable of being formed into a cement, and 


has loſt many of the other peculiar qua- 


lities for which it was at firſt remarka- 
ble. 


In common language, this powder is u- 


ſually diſtinguiſhed by the name of LIAI 
ſimply. But in the language of philoſophic 
preciſion, it is called Quick-Lime, fo 
long as it remains ſoluble in water, and 
capable of being uſed as a cement. After it 
loſes theſe properties, it is diſtinguiſhed by the 
name of ErFETE lime. 

In either of theſe ſtates, it is employed 
by the farmer as a manure. And, as it is 
the manure of moſt univerſal utility that 
has yet been diſcovered, its nature and qua- 
lities deſerve to be very particularly inveſti- 


gated. 
The deſign of this Eſſay is to point 


out ſome of the peculiarities that conſti- 


| tute the excellence of this ſubſtance as a 


manure, and as a cement. And, as what 
may be ſaid of it, as a manure, will 


be 


oO , HO -Þf 
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be better underſtood after its nature, as 
a cement, has been explained, it will be 
neceſſary to conſider it firſt in | point 
of view, 
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PART 


P. A , ],Y··N²⁰ We 
Of Quick-lime as a Cement, 


d 1. 


F lime-ſtone, or marble, be expoſed to the 

action of a pretty intenſe fire for a ſufficient 
length of time, its colour is altered, and its weight 
conſiderably diminiſhed; but it retains its former 
figure and dimenſions. _ 

[n this ſtate of burnt ſtone, it is in many pla- 
ces diſtinguiſhed by the name of W or 
An or ſim pl y /hells. 


$4. 


If water be thrown upon theſe /ime-/hells, a 
_ conſiderable heat is in a ſhort time generated; 
the burnt ſtones begin to crack and fall aſunder, 
and the maſs encreaſes in bulk as it gradually 
crumbles down, or Falle, as it is more common- 
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ly ſaid, into a fine powder; which is always of a ſt 
vrhite colour, whatever was the colour of the pl 
ſtone before calcination *. | 
'This powder is called Nlacked lime, or ſimply 
line; and the operation that reduces. it from Hell 
to this ſtate, is called Making. 


d 3. 
Ik this poreder i is intimately fated* with as 


much water as reduces it to the conſiſtence of a 
thin paſte, and afterwards dried, it concretes in- 
to one coherent maſs, which adheres to ſtones, 


or other unpoliſhed bodies, very firmly ; and 
thus it becomes a proper cement for 1 


walls of any re 707677 10 

After this paſte has been once -fally dried, it 
becomes indiſſoluble in water, ſo as never to be 
ſoftened by the moiſture of the air; on which 
account it greatly exceeds clay, or any other ce- 
ment that can be eaſily obtained. 

This cement, when compoſed for building 
walls, is called mortar. When intended to be 
applied only as a ſmooth coating upon the ſur- 
face of any place, without being mixed with 


de Be W 1— — — pum 5 


* Calcination is the operation by which any ſolid com- 
pact body is, by means of fire, reduced from its former 
coherent ſtate, to that of a dry incoherent powder, which 

| is called a calx. 


ſtones; 


„ yr 


Ai I EU 
ſtones, it is called in this country ſimply 


Plaſter. 


94 


It has been found by experience, that the 
cement made of lime that had been obtained 
from a lime-ſtone that conſiſted of pure cal- 
careous * earth alone, without any proportion 
of ſand, never attained any great degree of 
hardneſs, but remained a ſoft crumbly maſs, 
that might be eaſily broke down by any ſmall 
force applied to it. 

And, on the contrary, if the original ime. 
ſtone contained a very large proportion of ſand, 
the cement made of it alone was a much harder, 
firmer, and more durable ſubſtance. 57 

And, as it was diſcovered that the pureſt 


lime might be rendered a very firm cement by 


the addition of a due proportion of clean hard 
ſand, the practice of mixing ſand with lime, 


' when intended for mortar, came to prevail very 
univerſally.— The oldeſt I1me-built walls that 
are now to be found, clearly ſhow that this 


Pracues 


* Calcareous is a general term denoting all thoſe ſub- 
ſtances that conſiſt of the matter of which lime may be 
made, in whatever ſtate it may be found whether alone 
—or mixed with other ſubſtances, that prevent it from 
being reduced to powder after calcination. 
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practice has been adopted before theſe were 


built. 


But it ſtill remains 4 def deratum, to aſcer- 
tain the due proportion of ſand; as authors, as 


well as practical maſons, differ very much from 


one another as to this particular. 

They likewiſe differ very much in their di. 
rections about the mode of mixing the materials, 
and of applying the cement ;—ſome modern 
authors, eſpecially, attributing amazing effect 
to a ſmall variation of theſe particulars, while 
others deny that theſe circumſtances have any 
ſenſible effect on the durability or firmneſs of 
the cement. 

Theſe different and contradictory opinions 
ſeem to ariſe from an imperfect knowledge 
of the nature of quick lime, and the varia- 


tions it may admit of: For theſe variations 


are ſo very great, as to render it impoſſible 
to give any general rules that can poflibly 
apply in all caſes. Jt, therefore, behoves 
thoſe who wiſh to attain any conſiſtency of 
knowledge on this ſubject, to endeavour, firſt 
to aſcertain the circumſtances that render cal- 


careous ſubſtances capable of becoming a ce- 


ment at a//, and then to trace the ſeveral changes 
that may be produced upon it by e ex- 
traneous cauſes. | 


This I ſhall endeavour briefly to do. 


2) 
WAR: 
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Y 5. 


Lime-ſtone and marble are nothing elſe than 
a calcareous matter c/ry/ta/lized *, and aſſume 
different appearances accotding to accidental 
circumſtances that have occurred at the time of 
their original formation, 

iſt, The more perfect theſe chryſtals are, the 


| harder and more compact will the ſtone be that 


conſiſts of them. _— 
2d, The ſmaller the 1 of extraneous 


matter that is entangled among theſe chry- 


ſtals, the purer and finer will the lime be 


that is made from the Hone of which they 
conſiſt. 

From a variation in one or other of theſe two 
particulars, ariſe. all the varieties of calcare- 
ous matter, that can be converted into lime; 


which varieties may be diſtinguiſhed from one 


another by the following particulars. 


” Saline ſubſtances, when dj folved in water, a put 
into proper circumſtances for that purpoſe, ſeparate from 
the water, and /boot into regular figures, which affume 
different forms, and are more or leſs tranſparent according 
to the different nature of the ſalt, as nitre, alum, &c. 
Theſe regular tranſparent bodies are properly called 
chryſtals.Henee every body i in nature that aſſumes a form 
and appearance ſimilar to theſe, and is produced in the 
lame manner, is ſaid to be chry/tallized. 


Vol L 0 iſt, 
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| 1ſK, When the calcareous matter is Pure, and 
perfectly chryſtallized ; when it aſſumes a clear 
and ſomewhat tranſparent appearance, and is 
found in regular /?rata, without Any fiſſures, 
it is then called marb/e, 

2d, When the calcareous matter is pure, but 
the chryſtallization leſs perfect, tho' in regular 
ſtrata, it ſtill obtains the name of marble ; but, 
as It 1s more opaque, and leſs compact than 
the former, it is reckoned leſs rs and 
coarſer. | 

3d, When the een matter is Nill pretty 
pure, but haſtily concreted into an uniform 
maſs, without having been in a ſtate that per- 
mitted it to chryſtallize, or to ſubſide into regular 
ſtrata, it is called halb; which, when reduced 
to a powder, without calcination, is called 
whitening. 

4th, When the chryſtals are tolerably perfect, 
but have had a conſiderable proportion of ſand 
entangled among them, it is no longer called 
marble, but Iimegſtone. And this is more or 
leſs pure, or affords a richer or poorer lime, as 
it contains a greater or ſmaller proportion of 
calcareous matter; and is more or leſs hard 
according to the degree of perfection of the 
chryſtals. 
Even the pureſt calcareous matter perfectly 
chryſtallized, is called lime-ſtone, and not 

marble, 
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marble, when it conſiſts of ſmall pieces that 


have not been concreted into regular ſtrata. 


th, When the calcareous matter is perfectly 
pure, and ſhot into-ſmaller chryſtals of a tranſ- 
parent whiteneſs, it is called /parr, —and in 
other circu mſtances, , Rtalafites, 

6th, When the calcareous matter has . — 
formed by nature as a covering for animals; it is 
called ell; in which claſs may be included | 


corals and corallines. _ ö 
Theſe are all the ſübſtances that have hi- 


therto been employed for making lime. The 
other varieties of calcareous matter ,—(that 
I may. bring them all under one view, and 


point out their eſſential tiere. are as 


follow: 
7th, When the calcareous matter, while in 


its fluid ſtate, has been abſorbed into a bed of 
clayey matter, and with it concreted into an 
umtorm, compact, unchryſtallized maſs, it has 
been denominated marle, which is more of leſs 
pure, according to the proportion of calcareous 
matter it contains, and more or leſs hard, ac- 
cording to the nature of the clay, and the pro- 
portion of ſand that may have been wa 
with it. And, 

Sth, When all, by the lapſe of time, nd 
by long macerating in water, have loſt the 


animal gluten that cemented them, and are 


O 2 | crumbled 
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crumbled down to a fine whitiſh A they 
are denominated ell-marle. 


It would be a curious diſquiſition to enquire 
how theſe maſſes of calcareous matter were 
originally formed: How they were reduced to 
a ſtate that rendered them ſoluble in water, 
which muſt have been the cafe before they could 
admit of being chryſtallized: What were the 
circumſtances that contributed to render ſome 
of theſe chryſtals ſo much more perfect than 
others, &c. &c.— But theſe diſquiſitions, how- 
ever curious they might be, are here omitted, 
as not abſolutely neceſſary for the elucidation 
of our ſubject. The explanation of the nature 
of the different calcareous matters above given 
was neceſſary; as, without a knowledge of 
theſe, it would have been impoſſible to have 
explained, in a ſatisfactory manner, the way 
in which theſe ſubſtances are more or leſs 
fitted to be employed as a cement, or a 
manure. | 


To avoid unneceſlary repetitions, the reader 
is deſired to obſerve, that, for the future, I ſhall 
mention all matters that ean be converted into 
quick-lime under the name of /me-/fone, whe- 
ther they be in the form of marble, chalk, or 
common lime-ſtone ; diſtinguiſhing either of 
theſe when it may become neceſlary. 1 
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y 6. 


Lime-ſtone in the ſtate we find it is always 
a compound ſubſtance.—In its pureſt tate, 
it conſiſts of a calcareous earth, united with 
a a conſiderable proportion of water. For, faline . 
matters, when chryſtallized, always contain 
water. 5 

Limeſtone likewiſe contains another ſub- 
ſtance, the nature of which will be afterwards 
explained. 

When lime-ſtone has been expoſed . a ſuf- 
ficient length of time to the action of a ſuffi- 
ciently intenſe fire, the whole of the water 
it contained is evaporated : So that lime-ſhells 
are always lighter than the ſtone of which they 
are made, by the whole weight, at leaſt, of 
the water the chryſtals contained. 

And, as perfect chryſtals always contain a 
much larger proportion of water than thoſe that 
are leſs perfect, it follows that, of two kinds of 
limeſtone of equal purity, that which is hardeſt 
and moſt tranſparent, will loſe a greater propor- 
tion of its weight in calcination, than that which 
is ſofter and more opaque.—Hence marb/e loſes 
more weight by burning than chalk *, 
| Again, 

* Such readers as are totally unacquainted with the 


circumſtances that are neceflary to the formation of 
chryſtals 
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Again,—as ſand loſes nothing of its weight 


by calcination, it likewiſe follows, that, in two 
kinds 


chryſtals in general, will probably be at a. loſs eaſily to 
comprehend the chain of argumentation followed here 
and in ſome other parts of this Eſſay. The following 
explanation will make it more intelligible. | 

As ſaline matters, properly ſo called, are more eaſily 
chryſtallized by art than any others, it will be beſt to 
take our illuſtrations from that claſs of bodies, - 

It is a property of ſaline bodies, that they any all be 
diffolved in water, 

They may alſo be ſeparated from that water, and ob- 
tained in à dry form; but they aſſume very different 
appearances, according to the nature of the proceſs that 
is followed for ſeparating them from that water. 

If a watery ſolution of any ſalt be ſuddenly evaporated 
by means of fire, there remains behind a white ſubſtance, 
ſometimes ſlightly coherent, as in pearl- aſhes, &c. and 
ſometimes it falls into a powdery calx, as in eyaporating 
a ſolution of Glauber” s ſalts, alum, &c. 

But, if the water be gently evaporated by a moderate 
heat before it becomes a dry powder, the falt quits the 
water, and ſhoots out into regular figures of a tranſparent 
glaſſy like enen have obtained the name 
of chryſtals. _ 

Theſe chryſtals vary in figure, Ee Ke. ac- 
cording to the nature of the ſalts of which they” are com- 
poſed. 

But they all agree in one reſpect, that they contain a 
conſiderable proportion of water united with the ſaline 
matter. Some kinds of ſalt abſorb a very large propor- 
tion of water in this way.—Chryſtallized Glauber's falts 
contain two thirds of | thei weight of water.— 
Common ſalt does not contain near ſuch a large 
proportion. | — ; 
: Hence 
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kinds of lime-ſtone equally firm and well 


chryſtallized, the pure/?, or that which contains 
the 


Hence it happens that no chryſtals of any kind of 
falt can poſſibly be formed, unleſs theſe ſalts have been 
perfectly diflolved in water. 

And the perfection and tranſparency of theſe chryſtals 
depends entirely on their being allowed to ſhoot leiſurely, 
in that degree of heat that is beſt adapted to the nature 
of each particular kind of falt. 

For it often happens, that water can be made to dil. 
ſolve a much larger proportion of ſalt when it is hot than 
when it is cold; ſo that, if a ſolution of theſe kinds of 
ſalts is continued in a conſiderable heat, it will ſtill re- 
main fluid, even after it has leſs water than would be 
neceſſary for forming the chryſtals.—In which caſe, if it 
is taken from the fire, and allowed to cool, it ſuddenly 
concretes into a ſolid opaque kind of maſs between a chryſ- 
tal and a calx—as may eaſily be experienced, by melting 
chryſtallized Glauber's ſalt in a fire ſhovel, and allowing 
it to cool before it is entirely evaporated to dryneſs. 

The ſame circumſtances contribute to the formation of 
calcareous matters into chryſtals,—and may be eaſily ap- 
plied by the reader._— Lime is the calx produced by eva- 
porating the chryſtals to dryneſs ;—and it only differs from 
other ſaline calces in this reſpect, that they always retain 
the quality of being ſoluble in water, and may be con- 
verted into a liquid maſs, and again chryſtallized, when- 

ever that is adminiſtered to them; whereas it loſes that 
quality in a ſhort time; and, if it has not been diſſolved 
and again chryſtallized in that ſhort ſpace, it muſt ever 
remain unalterably in the ſtate it chanced to be in when it 
loſt its ſaline quality. Hence it appears, in all the differ- 
ent ſtages of more or leſs perfect chryſtallization, from 
the moſt tranſparent ſpar, or marble, to the moſt opaque 
chalk, from the hardneſs of a flint to the looſeneſs of an 


almoſt incoherent powder. 


— 
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greateſt proportion of calcareous matter, will 
loſe, in calcination, the greateſt nn of 
weight. 

From theſe facts, it appears, that no rule can 
be given for aſcertaining the proportion of 
weight rat lime-ſtone loſes by calcination. It 
muſt vary in all paifible Ns deere to 


circumſtances. 


98 


Lime-ſtone, beſides the ingredients above 
mentioned, contains a conſiderable proportion 
of another fluid that enters into its compoſition, 
and greatly alters its chemical qualities, to 
which philoſophers have given the name of 
fixed air. Thisis alſo diſentangled from the ſtone, 
and diſperſed, in the act of calcination ; as has 
been demonſtrated by the very ingenious Dr. 
Black of Edinburgh, to whoſe moſt ſatisfac- 
tory eſſay on this ſubject, in the Phyſical and . 
Literary Eſſays, vol. 2d, I refer the curious 
reader. 

When lime-ſtone is thus deprived ef its fixed 
ar, it acquires many of the properties of ſaline 
bodies. It is in conſequence of this that it then 
becomes capable of being diſſolved in water, — 
is Hewes acrid,—and acts moſt powerfully 

on 
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on many bodies upon which it has no ſenſible 
effect, while in the ſtate of lime-ſtone. 

On theſe accounts, chemiſts having given it 
the appellation of cau/?ic, when in this ſtate, in 
contradiſtinction to its ordinary ſtate before cal- 
cination, or after it is again united with its fixed 
air; when it is ſaid to be in its uud ſtate. 

Hence, then, the phraſe ud, when applied to 
calcareous earth, denotes that it is hen united 
with its fixed air, which may be ſaid equally of 
it before calcination, when it is called lime- 
ſtone, or after calcination, when it is denomi- 


nated efete lime: And cau/tic caleareous earth 


is a phraſe exactly ſynonymous with gurck-lime, 
in its ſtrict and philoſophical acceptation ;—that 
is, calcareous earth perfectly detached, in a che- 
mical ſenſe, from every other ſubſtance, 


$ 8. 
But, although it is poſlible, by art, to free 


lime-ſtone from its water and air, and reduce it 
to the ſtate of an unmixed acrid ſaline cal; 
yet no art can keep it long in that ſtate, as it has 
an irreſiſtible propenſity to unite itſelf again to 
theſe ſubſtances. 

It water is poured upon the ſtone immedi- 
ately after calcination, it has been already ſaid, 
that it pervades every part of the ſtone, each 
POOR 
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particle of the lime ſeems greedily to ſeize ſome 
portion of the water, with which it inſtantly 
and intimately unites. In the act of union, a 
conſiderable heat is generated, and, in a ſhort 
time, its whole particles are perfectly detached 
from one another, ſo as to fall down in the form 


of a fine, white, and ſeemingly dry powder, not- 


withſtanding the large quantity of water that is 
thus united with it“. 

If lime-fſhells be expoſed to the ene of 
the: air, without throwing water upon them, 
they quickly attract moiſture from thence, which 


ſlowly, and without any ſenſible heat, flakes the 


lIime-ſhells, and reduces them to powder. 

Still, however, the lime retains its cauſtic qua- 
lity, even after its partial union with the water: 
But it as irreſiſtibly, though more ſlowly, conti- 
nues to abſorb the arr of which it had been de- 


pri ved, and, without intermiſſion, perpetually 


tends towards that mild ſtate that ſeems to be 
natural to it. 


bg. 


*The quantity of water contained in dry flaked lime is 
much greater than any one could poſſibly imagine. —By 
experiment, I find, that pure lime perfectiy calcined, re- 
quires, at leaſt, its own weight of water, before. it can be 
reduced to a powder, By the heat generated in the ope- 
ration, about one tenth of that water is evaporated, —ſo 
that the drief ſlaked lime, if pure, conſiſts of about equal 
parts of calcareous earth and water,—Such as is ſlaked to 
the ordinary degree, contains a great deal more water than 
is here mentioned. 


* 
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y 9. 

if water is poured upon faked lime, in large 
uantities, that water diſſolves a certain portion 
of the ſaline calx, which forms the ſolution 
called /me-water, that has been much Priſed as 
a medicine by ſome phyſicians. 

But the lime has hardly had time to be diſſol ved 
by the water, before the calcareous earth 
abſorbs a proportion of its fixed air from the 
water itſelf, and the ſurrounding atmoſphere; 
with which it forcibly -unites, and immediately 
again becomes ud calcareous earth, or, if 
on will, lime-ſtone. And, as it is not, 7: 
_ this late, ſoluble in water, it immediately 
ſeparates from it, and forms a thin film of 
chryſtallized lime-ſtone on the. ſurface of the 
water. 

In this way all the lime i is, in a * time, 
ſeparated from the lime- water, and it quicklylofes 
all thoſe qualities for which it was remarkable; 
becoming pure and ſimple watex again, unleſs 
fome cauſtic lime be allowed to remain at 
the bottom of the veſſel, upon which the 
water may again act, after what it 17 5 formerly 


affolved had left it. 
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Y IO. 


It is, by a proceſs ſomewhat ſimilar to the 
former, that calcareous Halactites are formed in 
caverns under the earth, depending from the 
roof in the form of very large icicles and other 
groteſque figures, that afford matter of admira- 


tion and aſtoniſhment. to the curious who viſit 


theſe ſubterranean caverns. It is but ſeldom 
that we are able to give ſuch a diſtin account 
of the operations of nature as in the r 
caſe. 

Theſe flalafites are always formed by water 
dropping from the roof. This water, in theſe 
caſes, is always ſlightly impregnated with cauſtic 
calcareous matter, which it meets with 1n the 
bowels of the earth, and diſſolves.— By what 
proceſs. that calcareous matter 1s there rendered 
cauſtic, remains as yet to be explained, and af- 
fords a ſubjet well worthy the inveſtigation 
of the curious. 2 

This natural lime-water, when it comes to 


the roof of the cavern, hangs for ſome time 


in the form of a drop, till at length ſo much 
water is accumulated there, as by its na- 
tural gravity overcomes the power of cohe- 
ſion, and makes it fall to the ground. But it 
is no ſooner fallen, than it is again ſucceeded 


by 


AS A CEMENT. 205 
by another,—and another, —and ſo on, 12 
mnhntum. 

While theſe drops remain ſuſpended from 
the roof, the calcareous matter contained in 
them greedily attracts the air all around the 
ſurface of the drop, and, before it falls, a 
ſmall part of it is reduced to a md ſtate,.— 
leaves the water with which it was formerly 
united, and adheres firmly to the roof; which, 
in time, accumulates ſo much ſolid matter 
as to form a ſort of pap depending GT 
downwards. 

After this pap is formed, each drop, as it 
deſcends, flows from its root towards its point, 
ſo as to be diffuſed in a thin ſtream over its 
whole ſurface. In this ſituation, the water is 
ſo much expoſed to the action of the air in 


its deſcent, that a part of the calcareous 


matter is rendered ud, and is left adhering 
to the former, ſo as to encreaſe its diameter 
towards the root, while a part flows forward 


to the point, and adds to its length, in the ſame 


manner as it firſt began to be formed. | 
In this manner theſe tangles continue to 
encreaſe in ſize ſo long as they are fuffered to 
remain,—and, as ought to be expected from the 
above induction, there is always a ſmall hole 

through the heart of each of them. 
The tangles under bridges, and other ar- 
tificial arches through which water is per- 
mitted 
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mitted to percolate, ate formed exactly in the 
ſame manner, though uſually voy” are est per. 
fectly chryſtallized. 


All ſorts of calcareous ſhars « owe . origin 
to a ſimilar cauſe. 

While theſe natural Aalacrites are of a ſmal 
11ze, they will continue to be regularly formed 
and retain the figure of icicles; becauſe the wa 
ter, as it oozes out, will be ſufficient to ſurround 
the whole of the pap, and augment it equally 
on every ſide. But, in time, theſe will deco 
ſo large, as to cauſe the water to flow down only 
on one ſide, after which the figure will become 
diſtorted and irregular. Two or more wil 
ſometimes unite into one ; and, in the courſe of 
ages, an infinite diverſity of fantaſtic forms will 
gradually be- produced, which may exhibit, on 
many occaſions, figures of ſtupendous magniti- 
cence. 


8 11. 

The operations of nature are ſo ſimple, that, 
when we once get a glimpſe of the manner in 
which they are effected in one inſtance, it is ea- 
ſy to extend our obſervations in a ſatisfactor) 
manner to others of a ſimilat nature. When 
we once perceive the manner in which calcareous 


Halackites are formed, it is caſy to comprehend 


the way in which more regular ſtrata of calcare- 
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ous ſubſtances have been produced. The ſame 
cavern that produces the one will always afford 
examples of the other. 

The drop of lime-water that falls 5 the 
roof of the cavern, although it has loſt ſome of 
the calcareous matter with which it was impreg- 
nated, ſtill retains a part. When it reaches the 
ground, it either remains ſtagnant ſo as to form a 
pool, or flows over a ſmooth ſurface, In ei- 
ther of theſe caſes, it will be allowed time to 
abſorb ſome more of its air ; and a part, or the 
whole, of the calcareous earth will be rendered 
mild, and remain in a firm chryſtallized ſohd 
cake of marble, 

If the ſtream is conſiderable, the ſheet of cal- 
careous matter may be extended to a great diſ- 
tance, thinly ſpread over a large declivity, as 
the water flows in its courſe, — till at laſt the 
whole cavity may be filled with a regular ſtratum 
of lime- ſtone or marble. 

In this manner, within the memory of man, 
have huge rocks of marble been formed near 
Matlock in Derbyſhire, which furniſh mat- 


ter of aſtoniſhment to thoſe: numerous travellers 


who flock to ſee this uncommon phaenomenon. 
It is ſeldom that nature's operations are ſo 
rapid as in this inſtance. But there is no 
room to doubt, that all the ſtrata of calcareous 
matter in the world have been formed by a pro- 
cels exactly ſimilar to this. 


When 
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When the drops are ſmaller, ſo as not to be 
ſufficient to form a large ſtream, but till to 
flow over a ſmall part of the furface, irregular 
ſwelling cakes of lime-ſtone are produced 
When fmaller ſtill, they riſe up into high pro- 
minences, with roundiſh heads, —ſometimes 
reſembling collyflower, and fometimes oY 
heads. 
If a current of air haſtily promotes the eya- 
poration of the water, the chryſtallization will 
be leſs perfect. But enough has already been 
faid to illuſtrate the ſubject 1 have under- 
taken, 

I now return from the operations of nature 
to thoſe of art. 


2 8, 


If ſlaked lime be expoſed to the air for any 

length of time, in the form of a dry powder, 
it abſorbs the fixed air alſo in this ftate,——1 
a ſhort time loſes all its qualities as a quick- 
lime, and, chemically conſidered, differs in 
no reſpect from the ſtone of which it was com- 

poſed. 

If no more water has been added at flaking 
than was barely ſufficient to make it Fall, and, 
if it be kept dry ever afterwards, or mixed with 
any dry powder, it does not harden as it ab- 


ſorbs its air, but remains in a powdery Rate, 
; » to 
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to all appearance in no reſpect differing from = 
quick-lime. | 

But, if a larger proportion of water has been 
added than was neceſſary for flaking the lime, — 
in proportion as it abſorbs its air and becomes 
mild, it concretes into a coherent mals ; firſt _ 
| upon the ſurface, which quickly becomes cover- 
ed with a hard cruſt, greatly reſembling the thin 
cruſt that is formed on the ſurface of moiſt earth 
by a moderate froſt.— Maſons, ignorant of the 
real cauſe of this phaenomenon, call it /ro/ted 
lime; although their own experience ought to 
fatisfy them, that this cruſt is formed as readily 
in ſummer as in winter. 

As lime that has abſorbed its air in any of 
theſe ways, 18 altogether unfit for becoming a 
| cement, it is evident that a great change may be 
produced upon the quality of any lime, by hav- 
ing allowed leſs or more of it to be in this ſtate, 
before it is worked up into mortar. 


I 13. 


If a large quantity of water be added to freſh 
ſlaked quick-lime, and beat up with it into a 
thin paſte, the water diſſolves a ſmall propor- 
tion of the lime, which, as it gradually abſorbs ” 
its air, is converted into chryſtals; between the 
particles of which chryſtals, that part of the lime 
that was not diſſol ved, and the other extraneous 

Vo. I. P matters 
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matters that may have been mixed with it, are 
entangled, ſo as to form a lem coherent maſs of 
the whole, | 

The paſte formed in this manner is called 
mortar ; 2 this heterogenous, - imperfedtly 
ſemi-chryftallized maſs, conſtitutes the com- 
mon cement uſed for building ordinary 
walls. 

Theſe circumſtances being premiſed, it will 
not be difficult to comprehend what are the par- 
ticulars that are neceſſary to form the moſt per. 
fect cement of this ſort, 


* 


914. 


Since lime becomes a cement only in conſe- 
quence of a certain degree of chyſtallization ta- 
king place in the whole maſs, it is ſufficiently 
obvious, that the firmneſs and perfection of that 
cement muſt depend upon the perfection of the 
chryſtals, and the hardneſs of the matters that 
are entangled among them. For, if the chryſ- 
tals are ever fo perfect and hard of themſelves, 
"if they be ſeparated from one another by any 
brittle incoherent medium, it is evident that the 
whole maſs muſt remain in ſome degree brittle 
and incoherent. 


Y T5. 
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Water can only diſſolve a very ſmall propor- 
tion of lime, even when in its moſt perfect ſaline 
ſtate*; and, as happens with all other ſaline 
matters, no more of the lime can be reduced to 
a chryſtalline maſs than has been actually diſ- 
ſolved in the water,—Hence it happens, that, 
if mortar be made of pure lime and water alone, 
a very ſmall proportion of the lime only can be 
diſſolved by that ſmall quantity of water that is 
added to it. And, as this ſmall proportion a- 
lone can be afterwards chryſtallized, all the re- 
maining undiſſolved particles of the lime will be 
entangled among the few chryſtals that are 
formed. 42 

And, as the undiſlolved lime in this maſs 
will in time abſorb its air, and be converted in- 
to uld calcareous earth, without having had a 
ſufficiency of water to allow it to chryſtallize, 
it muſt concrete into a friable maſs exactly re- 


* The reader will obſerve, that I often ſpeak of lime 
in its ſaline ſtate. I preſume he will eafily underſtand that, 
by that phraſe, is meant lime, while it remains capable 
of being diſſolved in water; — that is, as long as it re- 
mains deprived of its fixed air ;—or, in other words, 
while in its cauſtic ſtate. | 


£3 ſembling 
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ſembling chalk ; It follows, that this kind of 
mortar, when as dry as it can be made, 
and in its higheſt degree of perfection, will 
be. always ſoft, and eaſily crumbled into pow- 


der. 


9 16. 


But if, inſtead of forming the mortar of 
pure lime alone, a large proportion of ſand be 
added to it, the water will, in this caſe, diſſolve 
as much of the lime as in the former; and the 
particles of hard ſand, like ticks or threads when 
making ſugar candy, or other chryſtals, while 
ſurrounded by the watery ſolution, will help to 
forward the chryſtallization, and render it more 
perfect than it otherwiſe would have been, ſo as 
firmly to cement the particles of ſand to one 
another. 

And, as the granules of ſand are perfectly 
hard of themſelves, ſo as not to admit of being 
broke down like the particles of chalk, it neceſſa- 
rily follows, that the cement made of theſe ma- 
terials muſt be much more perfect, in every rel- 
Pa than the former. 


* 


That the reader may ſee the full force of the 
| above 


tl... 8 1 iD. Ss - 6 — —_— [ - 


above reaſoning, it is neceſſary he ould be in- 


formed, that, when calcareous matter is redu- 
ced to a cauftic calx, it becomes in every ſenſe 
of the word a perfect ſaline ſubſtance, and is, 


in this ſtate; as entirely ſoluble in water as com- 


mon ſalt or ſugar; although with this differ- 
ence, that lime can be ſuſpended by water only 
in a much ſmaller proportion. Water can diſ- 
ſolve one third of its weight of common ſalt, 
and keep it ſuſpended in a fluid ſtate; but it can 
hardly diſſolve one thouſandth W of quick 


lime, a it is Wan 
But, 


The term ſaturation is employed to denote” that 
| ſtate of a fluid when it has diſſolved as much of a 
ſolid body as it can poſfibly ſuſpend in it at one 
time. 

When any ſaline ſubſtance is put into water, it is diſ- 
ſolved by the water, and ſuſpended in it till it attains 
what is called the point of ſaturation z—after which, if 
ever ſo much ſalt be added, not one particle more will be 
diſſolved ,—but it will remain at the bottom in its original 
ſolid ſtate. 

Water diſſolves very different proportions of dif- 
ferent ſalts before it is ſaturated. It will diſſolve its own 
weight of Glauber's ſalt, — one third of its weight 


of common ſalt, —and not one thouſandth of its weight 


of lime; 

Hence it may very readily happen that, altho' any par- 
ticular ſalt could be wholly diffolved in water, a part of 
the ſalt may remain untouched, if too much has been 


added—Thus, if one ounce of lime is put into ten ounces 
of 
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But, although lime be as entirely {pluble in 
water, when in its cauſtic ſtate, as My other 
purely ſaline ſubſtance, it ſo quickly abſorbs its 
air, as to have ſomepart of it rendered vu be- 
fore it can be wholly diſſolved on any occaſion, 
in which ſtate water cannot act upon it; — ſo 
that, to obtain a total ſolution, that proportion 


of it that becomes mild, requires to be again and 


again calcined, after freſh ſolutions have been 
drawn from it. 
As ſuch a large proportion of water is neceſ. 


fary to diſſolve any quantity of lime, it ſeldom 


happens, even in making lime-water, but that 
more lime is added than is ſufficient to ſaturate 
the whole of the water. In which caſe, ſome of 
it ſtill remains at the bottom, in a condition ca- 
pable of being diſſolved, if more water be added 
to it. 


But lime, it has been already ſaid, differs — * 6 


purely ſaline ſubſtances in this reſpect, that it 


cannot poſſibly be long ſuſpended in water; for 


it ſoon abſorbs its air even from that ett, 
and is thus reduced to a mild ſtate; when it 


1 


of water, that water will become ſaturated before it ſhall 
have diſſolved one third of the quick-lime,—and 
the remainder will remain in a ſolid ſtate untouch- 
ed. 


immediately 
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immediately an and ſeparaten n the 
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| n 


* 


Although purely faline ſubſtances, in every fate, con- 


tinue to be ſoluble in water, yet many of them become 
more or leſs ſo, in proportion to the quantity of air that 
is united with them at the time; and in /o far reſemble 
| lime in this particular, that they are more eaſily. diſ- 


ſolved when hes ibs of ther air than when united with : 


it. L 

Alkaline ** Calts, ſtrictly fo called, like Une, may be 
either in a cauſtic or mild ſtate z which appellations they 
in like manner obtain when. they are Mor ol their 
air, or united with it. f 


When theſe falts are in a agi ſtate, they are ſoluble 


in water in any proportion. They have even ſuch a tenden- 
cy to unite with it when in this ſtate, that it is extremely 
difficult, if not altogether impoſſible,” to free them from 
the water till they are reduced to a mild ſtate, No art has 


ever yet been diſcovered by which a cauſtic volatile alkali 


could be exhibited in a ſolid form; and, although dry 
concretions of the fixed alkali are ſometimes obtained 
while it is poſſeſſed of a certain degree of caufticityy yet 
theſe are only effected in conſequence of ſome part of it 
becoming mild in the operation; nor can they 2 kept in 
that ſtate without the utmoſt care. D 
Ordinary pot-aſh is an alkaline falt obtained Fromm the 
aſhes of burnt vegetables. This is, in ſome meaſure, de- 


prived of its air in burning the plant; but, during the pro- 


ceſs, before the watery ſolution is thoroughly evaporated to 
dryneſs, the alkali has abſorbed ſome part of its air, and is in 
ſome meaſure rendered mild, ſo as to admit of being reduced 


*The term allali is employed to denote a certain claſs 
of ſaline bodies, whoſe moſt certain diſtinguiſhing charac- 
teriſtic is, that they may be united with acids, and with 
them form neutral ſalts, as nitre, common ſalt, &c. 
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26 OF QUICK-LIME 
In conſequence. of this peculiarity, it neceſ. 


ny ns that, in proportion as theſe 


chryſtals 


to a dry fate by the force of fire. But, as the ſalt is 
not in this ſtate perfectiy mild, the cauſtic part of the al- 
kali attracts the moiſture from the air with ſo much pow- 
er, as ſoon to 'obtain enough” to reduce the whole to a 
watery ſolution, if it is not (toy from damp air with 
the utmoſt care. 5 

This, and every other ſaline Es that attracts 


moiſture from the air, and diſſolves in Ns is called a 


deliqugſcent ſalt. | 
But, if this alkali be MATS, to the air * a ſufficient 
length of time, till it has ſlowly abſorbed its whole pro- 


portion of fixed air, and with it has become one chemi- 


cal mixt, forming a perfectiy mild alkali; it is then capa- 
ble of being diſſolved in water only in one certain proportion, 
like other ſalts; and may be made to ſhoot. into regular 
chryſtals, which may be kept in a ſolid dry ſtate, when 
the -atmoſphere is in a due temperature of heat, in the 
ſame manner as any other ſalt. 

In this caſe, the alkali, it is plain, leaves the water 


as ſoon as it has united with its air, in-the ſame manner 


as lime ſeparates from water, and aſſumes a dry chryſtal- 


line form. The alkali may indeed be again difſolved by 


adding a larger proportion of water, which the other 
cannot but, in the 2 particular, the RN is 
alike. 

Common ſalt is, in like manner, in part dorojaplſed " 
by the violent heat that takes place | in our ordinary way 
of boiling it. —A part of its acid is diſſipated; the alkali 
that remains is left in its caſſic ſtate. Hence it has a per- 
petual tendency to abſorb water ;—in conſequence of 


* Common falt is a compound ſubſtance formed by the | 
union of a particular acid with the fofil altali. 


whick 


— r OO. 
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chryſtals ſeparate from lime- water, a part of it 
becomes pure water again, and is inſtantly 


capable of diſſolving as much cauſtic lime as it 


Toa loſt WP the former chryſtallization ; ſo that 
it 


which the whole becomes a deliqueſcent ſalt. If the 
evaporation is made flow caough, the chryſtals are more 


perfect; and it may be caſily kept dry in the ordinary 


ſtate of our atmpſphere. — This is the reaſon why great 
ſalt may be more eaſily kept dry than ſmall ſalt. 


TE however, the alkali that is mixed with the ſalt had 


not been in a cauſtic ſtate, it is well known it would not 
have deliqueſced; for the natrum of the antients, or the 
eſſil alkali of the moderns in its native mild ſtate, is a firm 
chryſtalline ſalt, much reſembling nitre, from whence it 
originally derives its name. , 

Exactly ſimilar to theſe, are the changes produced up- 
on common ſugar, by the different proceſſes it may be 


made to undergo. Sugar is a ſolid concrete, obtained by 


evaporating to dryneſs the juice of the ſugar cane. In 
the ordinary, proceſs for obtaining that iubſtance, it is 
deprived of ſome part of its fixed air,—and is haſtily con- 
creted into an imperfect ſort of chryſtalline maſs. In this 
ſtate, it is poſſeſſed of a certain degree of acrid caufticity 
and can be diſſolved in water in any proportion, from 
*the ſlighteſt degree of impregnation to perfect dryneſs. 
But, when it is placed in proper circumſtances, and is 
allowed time to abſorb its air,—like the other ſubſtances 


above mentioned, it can only be diſſolved in certain pro- 


portions, and therefore quits the water as it gradually 


unites with its air; and aſſumes a regular che 


form. 

Theſe chryſtals are diſtinguiſhed by the name of ſugar 
candy, and are well known to be more difficultly ſoluble 
in water,—to be a milder and leſs acrid ſweet,—and to 
poſſeſs many other qualities different from the ſugar of 
which they were originally formed, | 
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it immediately acts upon, and diſſolves. another 
portion of the quick-lime that remained below, 


after the water was ſaturated. This is alſo 


chryſtallized in its turn, and a freſh ſolution 
takes place; and ſo on it continues, conſtantly 


chryſtallizing and diffolving a-new, as long as 
any cauſtic lime remains in the water to be 


diſſolved. 
It is in conſequence of this conſtant action 


of the water and air that lime-water always 
continues of an equal degree of ſtrength, ſo 


long as any cauſtic lime remains in the veſſel for 
the water to act upon, notwithſtanding the 
large proportions of calcareous chryſtals that are 
continually ſeparating from it. 


* 


8 18. 


From the foregoing induction it appears, 
that, when a large quantity of ſand is mixed in 
the mortar, 2. will bear a great proportion to 


the whole maſs; ſo that the water that may be 


mixed with the mortar will be much greater, 
in proportion to the quantity of lime contained 
in this mortar, than if the whole had conſiſted 
of pure calcareous matter. — And, as the ſand 
abſorbs none of that water, after a part of the 
lime is chryſtallized and ſeparated from the 
water, it is left at liberty to act once more up- 

on 


f- 
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on thoſe few particles of cauſtic lime that may 


ſtill remain in the mortar, which will be diſ- 
ſolved and converted into chryſtals in their 


In this manner, it may happen, in FITE cir- 


cumſtances, that a very large proportion of the 
lime may become chryſtallized, ſo that the 


mortar ſhall conſiſt almoſt entirely of ſand en- 
veloped in chryſtalline matter, and become in 
due time as hard as ſtone itfelf ; — whereas 


mortar, conſiſting of pure lime without ſand, 


can hardly ever be much harder than chalk. 


Y 19. 


It is not, however, texbe expected, that, in 


any caſe, this dried mortar will aſſume that 
tranſparent chryitalline form, or the compact 
firmneſs of marble. or lime-ſtone,—In mortar, 


in ſpite of the utmoſt care that can ever be taken, 


a very conſiderable quantity of the lime muſt re- 
main undiſſolved; which undiſſolved lime, al- 


though it may be ſo much ſeparated by the ſand. 


and chryſtallized lime-ſtone, as not much to 
affect the hardneſs, of the mortar, yet it muſt ſtill 
retain its white chalky-like appearance. 

But as marble and lime-ſtone are always 
formed by thoſe particles of lime that have been 


wholly diſſolved in water, and from which they 
| have 


bs =— — — — 
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have been gradually ſeparated by a more flow 
and more perſect mode of chryſtallization, they 
have nothing of that opaque ca/x like appear- 
ance, but aſſume other. colours, and appear 
more firm, uniform, and compact; the ſand and 
other matters that may be enveloped in them 
being entirely ein with a pure chryſtal- 
lized matter. 


0 


e $8266: oe ELTON 5 20 


To a the moſt n kind of porta, 
however, it is not enough that a large proporti- 
on of ſand ſhould be employed, and that that 
ſand ſhould be intimately mixed with 1t.—It is 
alſo of the utmoſt importance that a large pro- 
portion of water” be added. For, without this, 
it is impoſſible that a large proportion of the 
lime can be chryſtallized, and the mortar, in 
that caſe, would conſiſt only of a mixture of 


chalky matter and ſand, which could hardly 


be made to unite at all- would be little more 
coherent than ſand by itſelf, and leſs ſo than 
pure chalk. In that caſe, pure lime alone 


would afford e 2 firmer cement than lime 


with fand. 


Kan 
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9 21. 


It is alſo of very great importance that the 
water be retained as long in the mortar as poſ- 
ſible. For, if it be ſuddenly evaporated, it 
will not only be prevented from acting a ſe- 
cond time upon the lime, after a part of what 
was firſt diſſolved has been chryſtallized, but 
even the few chryſtals that would be formed 
when the water was ſuddenly evaporating, 
would be of themſelves much more imperfect 
than they otherwiſe moſt certainly would E 

been. | 

Common falt conſiſts of chryſtals haſtily 
formed by a ſudden evaporation of ſea- water 
by means of fire, has the appearance of a dry 
whitiſh calx, that may be eafily broke in pieces: 
The ſame ſalt, when ſlowly chryſtallized by a 
gentle evaporation in the ſhade, conſiſts of 
large cubical chryſtals, as tranſparent, and little 
fofter, than crown glaſs. 

Ordinary lump-ſugar, it has been faid, like- 
wiſe conſiſts of another ſubſtance haſtily con- 
creted by a ſudden evaporation of the fluid in 
which it was diffolved :—Sugar-candy is the 
fame ſubſtance, ſlowly chryſtallized by a more 
moderate evaporation. —Every one knows what 


A rfferenice there is between the firmneſs of 
theſe 
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_ theſe two ſubſtances —As great muſt be the 
difference between the firmneſs of that cement 


A 
which has been ſlowly dried, and that which it 
has been haſtily hardened by the powerful ac- v 
tion of a warm air. tl 

It is owing to this e that the lime e 
which remains all winter in a mortar- tub, 
filled with water, is always found to be much l 
firmer, and more coherent than the' mortar ſ 
that was taken from the ſame tub, and uſed in f 
any work of maſonry; although, in this caſe, a 
the materials were exactly the ſame.— From f 
the ſame cauſe, any work cemented with lime, t 
under water, if it has been allowed to remain f 
unhurt till it once become hard, is always much b 
firmer than that which is above the ſurface of c 
the water. 
1 
C 
9 22. t 
To make the reader comprehend the full 0 
force of the foregoing reaſoning, I would com- c 
pare lime cement, or mortar, to a maſs of matter 
conſiſting of a congeries of ſtones cloſely com- ſ 
pacted together, anchunited by a ſtrong cementing v 
matter, that had, while in a fluid ſtate, pervaded t 
all the interſtices between the ſtones, and had af- t 
terwards become a ſolid indiſſoluble ſubſtance. h 
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If the cementing matter is exceedingly hard 
and coherent, and if the ſtones bedded among 
it are alſo very hard and firm, the whole maſs 
will become like a ſolid rock, without fiſſures, 
that can hardly be broken to pieces by the pow- 
er of man, 

But, although the cement ſhould be equal- 
ly firm, if the ſtone of which it conſiſts is of a 
ſoft and friable nature, ſuppoſe chalk, or ſand- 
ſtone, the whole maſs will never be capable of 
attaining ſuch a degree of firmneſs as in the 
former caſe; for, when any force is applied 
to break it in pieces, although the cement 
ſhould keep its hold, the ſolid matter cemented 
by it would give way, and the whole would be 
eaſily broke in pieces. 

Now—in mortar, the ſand that is added to 
it repreſents the ſtones or ſolid matter in the 
compoſition, the particles of which are united 
together by the lime that had been formerly 
diſſolved, and now chryſtallized, which be- 
comes an exceeding ſolid and indiſſoluble con- 
cretion, 

And, as the particles of ſand are of them- 
ſelves exccedingly hard, and the cement by 
which they are united equally ſo, it 1s plain, 
that the whole concretion muſt become ex- 
tremely firm, ſo as to require a very great 
force to diſunite any particle of it from the 


whole maſs. 
But 
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But if, inſtead of employing ſand, the only 
ſolid body that is entangled among the cement- 
ing matter ſhould be chalk, (which, as has been 


ſaid, muſt always be the caſe when the mortar 
conſiſts of pure lime alone), or any other ſlightly 
coherent ſubſtance, let the cementing particles 
of that compoſition be ever ſo perfect, it is im- 


poſſible that the whole can ever attain a great 


degree of firmneſs; as theſe chalky matters will 
be caſily broke afunder, BY 


= 


8 2 3. 
| >» 
Many conjectures have been made about the 
nature of the lime-cement employed by the 


antients. It has been thought they poſſeſſed 


an art of making mortar, that has been long 
ſince entirely loſt; as the cement in the walls 


that have been built by them appears to be, in 
many caſes, much firmer. than that which has 
been made in modern times.—Yet, when the 
mortar of theſe old buildings is analyzed, it is 
found to conſiſt of the ſame materials, and 
nearly in the ſame proportions which we now 
employ. 

It is probable, however, that their only ſecret 
conſiſted in making the materials more perfectly 
than the rapidity or avarice of modern build- 
ers will permit, in employing their mortar in a 


much | 
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much more fluid ſtate than we do now, and 
in allowing it to dry mere ſlowly ; which the 
immoderate thickneſs of many of their walls 
would naturally produce, without any pre con- 


certed de ſign on their part. 
Tradition has even handed down to our 


times the memory of the moſt eſſential of theſe 


particulars; - as the lower claſs of people; in 


every corner of the country, at this moment, 
invariably believe, that theſe old walls were 
pe of a mortar ſo very thin, as to 
admit of its being poured, like a fluid, between 


the ſtones, after they were laid in the wall. 


And the appearance of theſe old walls, when 


taken down, ſeems to favour this populat tra- 


dition. 

Nor have I any doubt but this may have 
been actually the caſe. The ſtones in the outer 
part of the wall were probably bedded in mor- 
tar, nearly as we practiſe at preſent ; and the 
heart, after being packed well with irregular 
ſtones, might have the interſtices between them 
entirely filled up with fluid mortar, which 
would inſinuate itſelf into every cranny, and in 
| time adhere as firmly as the ſtones themſelves, 
or even more ſo, if the ſtones were of. a 
landy friable nature. 

As theſe: walls were -uſually of very great 
thickneſs, it might often happen that the water 
in this mortar, by acting * upon dif- 
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ferent particles of cauſtic-lime, would at length 
be entirely abſorbed by ſucceſſive chryſtalliza- 
tions, ſo as to become perfectly dry, without 
any evaporation at all; in which caſe a very 
large proportion of the original lime muſt have 
been regularly chryſtallized in a ſlow and 
tolerably perfect manner, ſo as to attain a 
firmneſs little inferior to lime-ſtone or marble 


itſelf. 
Upon theſe principles, it is eaſy to b account. 
for the ſuperior hardneſs of ſome old cement, 
when compared with that of modern times, 


in which a practice very different is uſually 
followed, without having recourſe to any other 
wonderful arcana whatever. 


9 24. 
A modern French author, Monſieur Lorias, 


after meditating much upon this ſubject, ima- 


gines he has made a perfect diſcovery of the 
way in which the antients employed their 
quick-lime, ſo as to obtain ſuch an extraordinary 
firm cement; from which diſcovery, he thinks, 
very important benefits may be derived to ſoci- 
ety. | | 25 
ks to his opinion, the antient cement 
conſiſted of lime and ſand, nearly in the ſame 
E as are commonly employed for that 


purpoſe 


— 
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purpoſe at preſent, —But, inſtead of making it 
of ſlaked-lime entirely, as we do now, he ſays, 
they employed à certain proportion of their 
lime faked, which they mixed with their 
mortar immediately before it was uſed. 


This compoſition, he ſays, forms a firm and 


durable cement, poſſeſſing ſo many valuable 
properties, that I chuſe to give them in the 
— of his own panegyriſt. 

 * In the courſe of the year 1970 ** ſays 
he +, © Monſieur Loriot had the happineſs to 
diſcover a kind of myſtery in nature, which, 
for ſeveral ages paſt, had not, it is moſt pro- 


bable, manifeſted itſelf to any body but himſelf; 


* It deſerves to be noted, that, about the ſame period; 
Mr. Doffie, ſecretary to the ſociety of Agriculture and 
arts, in the Strand, London, publiſhed a receipt for 
making mortar in imitation of that of the antients, which 
was, in every reſpect, the ſame with this of Monſieur 
Loriot—which of theſe was the original diſcoverer, let 
the parties themſelves determine. 


+ Theſe extracts are taken from a treatiſe, entitled, 
A practical Eſſay on Cement and artificial 2 juſtly ſuppoſed 
to be that of the Greeks and Romans, lately re=diſcovered by 
Monſieur Loriot, rafter of mechanics to 45 moſt Chriſtian 
Majeſty, Ec. tranſlated from the French original, lately 
publiſhed by the expreſs order of the above Monarch. London, 
Caddel, 1775. It appears to have been written not by 
Mr. Loriot himſelf, but ſome of his friends, as he is 
always mentioned in the third perſon. 


Q 2 a myſ- 
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a myſtery on which all the merit of his diſco. 
very is founded, _ 

Taking ſome lime, which had been a bob 
lime Naked, out of a pit covered with boards, 
and a conſiderable quantity of earth over them 
again, by which means the lime had preſerved 
all its original freſhneſs, he made two parts of 
it, and plaſhed- and beat them both perfectly 

wal... 
ie then put one of theſe parts, without 
any addition, into a glazed earthen pot, and in 
the condition ſet it to dry of itſelf in the 
ſhade. Here, in proportion as it loſt its 
moiſture by evaporation, it cracked and ſplit 
in. every direction; parted from the ſides of 
the pot; and 5 into a thouſand 
pieces, all of them equally friable with the 
bits of lime dried up with the ſun, which 
we uſually meet on the banks of our lime- 
A 1 
With 


It is impoſſible, in reading this eſſay, not to remark 
the extreme ignorance or inaccuracy of the compiler of it 
on many occaſions. The preſent paragraph affords a 
proof of it, —There can be no doubt but that lime, if it 
has been very long Naked, will loſe all its qualities as a quick- 
lime, and become perfectly te, let it be ever ſo carefully 
covered. —He gives no other teſt of the lime being ſtill 
poſſeſſed of its cauſtic quality, but that it was covered.— 
For aught that appears, it might have been entirely effete 
lime; in which caſe, it is not at all ſurpriſing if it ſhould 

not 
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60 With regard to the other part, Monſieur 
Loriot juſt added to it one third of its quan- 
tity of powdered quick-lime, and then had 
the whole well kneaded, in order to make the 
two kinds of lime perfectly incorporate with 
each other. This done, he put this mixture 
likewiſe into a glazed earthen pot, as he had 
done the firſt; when, behold, it ſoon began 
to heat, and, in the ſpace of a few N 
acquired a degree of conſiſtence equal to the 
beſt plaſter, when prepared in the beſt man- 
ner. In ſhort, it ſet and conſolidated as rea- 
dily as metals in fuſion, when taken from the 


fire, and turned out a kind of inſtantaneous 


lapidification, having dried compleatly within 
a very ſmall ſpace of time, and that too 
KG the leaſt crack or flaw ; nay, it 
adhered ſo ſtrongly to the ſides of the pot, as 
not to be parted from them without breaking 
it. | | 


repeated the above experiment ſeveral times 


not be capable of being converted into a cement of any 
kind. —Indeed, the effects he deſcribes could only ariſe 
from its having been actually in this ſtate. —For there 
is no man who does not know, that lime which has been 
ſome time flaked may, on many occaſions, be employed 
as a cement, which, at leaſt, is capable of adhering to- 
gether, and not falling down at once into a looſe powder 
as it dries. | 

: : with 


As to this paſſage, I ſhall only ſay, that I 
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with all the accuracy I was capable of ; with 


this only difference, that I employed lime that 
had lain a conſiderable time beat up with water, 
as is uſual, to allow it to /our, in the common 
language of maſons, inſtead of lime that had 


been long covered up in a pit, like that which 


he employed. 
The reſult was, what any man, who beſtows 
a moderate degree of attention to the ſubjeQ, 


and the experience of maſons, might have ex- 


peed ;—but extremely different from that of 
Monſieur Loriot. 

The paſte, made of the old ſlaked lime 
alone, dried ſlowly became in time a maſs 
ſlightly coherent, ſomewhat harder than chalk, 
it having been very pure lime I employed, with- 


out ſand, or any other addition. 
That which was made with the ſame ſlaked 
lime, with one third of its quantity of unſlaked 


lime reduced to powder, kneaded through it, 


did indeed heat, as is uſual in all caſes when 
the lime is faked felled up, as is alſo 
uſual ;—but acquired no degree of hardneſs 
greater than the other, nor differed in any 
reſpe from it, excepting that it abſorbed the 
water more quickly; and, in a day or fo, 


after it was kneaded up, when it became 


pretty dry, ſome particles of lime-ſtone, that 
had not been burnt ſo perfectly as the reſt, 


and were therefore longer of flaking, began to 
heave 
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heave up afreſh, having lain till this time un- 
ſlaked. | 


On this account, although it muſt only be con- 


ſidered as an accidental misfortune that will not 


always happen, it was evidently a much worſe 
cement than the other. 


Such is the fact. Nor is it ealy to ſee a 
reaſon why any beneficial conſequences ſhould 


reſult from the practice recommended.—Tt is 


well known, that, if water be added to burnt 
lime-ſtone in any way, the firſt effect is, that 
it heats, ſwells, and falls down to a powder.— 
Even under the water the effect is the ſame.— 


After that powder is formed, it may, by re- 


maining under water, concrete into a ſolid 


maſs; but, with whatever ſubſtances it is 


Mixed, it muſt firſt ſeparate before it unites. 


In the name of common ſenſe, then, where 


can be the difference in firſt reducing it to that 
powdery ſtate, and then beating it up with 
the water—or in pouring the water that is 
neceſſary to reduce it to powder upon it, and 
allowing that powder to remain as it may fall, 
without being beat up with the materials? Some 
of the watery particles will at firſt be abſorbed 
—which 1s evidently a loſs to the mortar—and 
the lime will be far leſs intimately mixed with 
the other ingredients, than if it had been 


properly blended and beat up with them 


after it was in its ſmalleſt powdery ſtate; 
which 
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which muſt tend to render the mortar ſtill leſs 
perfect. 

Monſieur Loriot's panegyriſt, however, is 
at no loſs to produce reaſons for theſe wonder- 
ful effects, that ſeem to him to be entirely ſa- 
tisfactory. He thus proceeds: 

The reſult of this addition of the quick- 
lime, ſurpriſing as at firſt ſight it might ſeem, 
is notwithſtanding ſo eaſily explained and ac- 
counted for, that it ſeems ſomewhat ſtrange, 
that Monſieur Loriot ſhould be the firſt to ſuſ- 
pet and diſcover it. In fat, what can be 
plainer, than, that the ſudden ſetting. and 
conſolidating of theſe · two ſubſtances, muſt 
neceſſarily ariſe from the quick-lime's being car- 
ried, by a perfect amalgamation or admixture 
into the inmoſt receſſes of the ſlaked lime, ſa- 
turating itſelf with the moiſture it there meets 


with, and thereby effecting the inſtantaneous 


and abſolute deſiceation *, which, becauſe we 
are ſo well accuſtomed to it, we ſo little mind 
in the uſe of gypſes'or VP 


If 


* Any one who has beſtowed a moderate degree of at- 
tention to the operation of flaking lime, as it is uſually 
performed, muſt have obſerved many inſtances of that 
| fort of ſudden. deficcation,—but without pereciving any 
of the other effects here mentioned. 


In flaking lime- ſtone, eſpecially wheh of the pureſt ſort, 


ſo much water is neceſſary, and it is imbibed ſo ſlowly, | 


that the operators, knowing it will be all drunk up in 
| due 
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If I underſtand this paragraph, it means nej- 
ther more nor leſs than that theſe two ſubſtan- 
ces unite, becauſe they neceſſarily do unite moſt 


perfealy.—If it has any other meaning, I am 


dull enough not to perceive it. 

It would be tireſome to quote more pallages 
from this treatiſe, Let it ſuffice to obſerve, 
that the author proceeds to tell, that this newly 
diſcovered cement dries and hardens almoſt un- 
der the hand of the operator, without cracks or 
flaws of any ſort *;—that it neither expands nor 
contracts with the air f ;—that it is impervious 


to moiſture , and may not only be employed 


for making roofs to houſes that are ſubjected 
to the continual dropping of water ||, baſons, 


due time, often throw ſo much on one place at once, as 
to reduce it to almoſt a fluid ſtate.—This water ſoon ſinks 
through it to the unſlaked lime below.—But, if the lime 
on the top was regularly ſlaked before the laſt effuſion of 
water, it retains a ſmooth uniform ſurface like plaſter,— 
is dried almoſt entirely in a few minutes, —and, if not broke 
by the ſwelling of the lime below, continues ever after- 
wards to retain that form without crumbling away at all. 
If this is allowed to dry perfectly, and no more water is 
poured on it till it has abſorbed all its air, it is perfectly 
| Chalk. It has the ſame hardneſs, conſiſtency, &c. and 
cannot be diſtinguiſhed from it, either in appearance or 
by any other property. 

This, however, will never be the caſe, unleſs the lime 
has been perfectly pure, ſo as to diſſolve in acids as entire- 
ly as ſugar does in water. 

* Fe 3. 1 + Ibid. P. 44. 

aque- 
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aqueducts, canals $, &c. that will inſtantly con- 
tain water in any quantities, but even finer 
works of the pottery kind ¶ that it perfect 
reſiſts froſt ; with a long et caetera of other qua- 
lities which it would be tireſome to enumerate: 
For an account of which I muſt refer to the 
i pamphlet itſelf. 
| That Monſieur Loriot has not diſcovered a 
cement poſſeſſing theſe peculiar qualities, it 
would be unbecoming in me to deny; ſeeing 7! 
' 7s affirmed, that works have been erected with 
it that prove the facts in the cleareſt manner. 
But, that ſuch effects will be invariably produ- 
ced, merely by adding a certain proportion of 
unſlaked lime in powder to mortar, as he aſſerts, 
or even by making the mortar entirely with 
powdered quicklime, I may, without heſitation, 
venture to deny, not only from the reaſoning a- 
bove given, but from actual experiment again 
and again repeated by myſelf; which is likewiſe, 
in ſome meaſure, corroborated by the experience 
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Agriculture, vol, 2. p. 20. 


Mr. Doſſie does indeed 3 to his cement ſome of 
| 5 the 


bo of Mr. Doſſie *. | 
i For 
kf 5 P. 44. 45. 46. J P. 52. 

14 * Although Mr. Doſſie recommends his new diſcovered 
by | cement for many qualities, yet he differs extremely from 
5 | Mr. Loriot in his account of the manner in which the v- 
* | nion is effected. For, inſtead of ſaying that * it conſoli- 
. dates as readily as metals in fuſion when newly taken 
"> from the fire, he ſays it continues ſoft for ſome time, 
uy and only gradually hardens in the air. See Doſſie's Mem. of 


* 
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For theſe reaſons, I am induced to think that, 
if Monſieur Loriot has really experienced theſe 
uncommon effects from the mortar he has tried, 
it muſt have been occaſioned by ſome other un- 
obſerved peculiarity, and not merely by the cir- 
cumſtance to which he ſeems to aſeribe it. 
Poſſibly it may have been impregnated with 
gypſum, a ſaline ſubſtance, naturally abounding 
in France; and, as one of its principal ingredi- 
ents is lime-ſtone *, there is nothing extraordi- 


nary in its being found in the ſame quarry chryſ- 
tallized along with the lime- ſtone; nor any im- 


poſſibility of its eſcaping undecompoſed on ſome 
occaſions during the calcination of the lime. 
Or, it may perhaps have been otherwiſe acci- 
dentally mixed with the lime in theſe experi- 
ments. $4 


the ſame qualities that Mr. Loriot attributes to his. Some 
of theſe, however, are common to every ſort of lime- 
mortar when carefully made; and, were it not a little fo- 
reign to our ſubject, it would be no difficult matter to 
ſhow in what manner an inexperienced perſon might have 
his judgment miſled with regard to ſome of the other qua- 
lities that may be called more equivocal.— The imagina- 
tion is a more powerful magician than all the wiſe men of 
Egypt ! 

* Gypſum is an earthy falt, conſiſting of the vitriolic a- 
cid and calcareous carth.—lIt is beſt known among arti» 


zans by the name of plaſter of Paris. 
But, 
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But, in whatever way the gyp/um may come 


there, if it be preſent, it is not to be doubted 
but effects, ſimilar in kind, (though nat in de- 


gree,) to what Mr. Loriot deſcribes, would in 


ſome meaſure reſult from the practice he re- 
commends. For, if gypſum be deprived of its 
moiſture by calcination, it becomes a fine pow- 
der, greatly reſembling the pureſt lime, which 
coagulates, if I may uſe that phraſe, immedi- 
ately upon the addition of water, and acquires 


at once all the firmneſs that it ever can be made 


to attain, 

Theſe properties of pn have been long 
well enough known ; but it never acquires 
the ſtony hardneſs that lime-cement is ſome- 
times endowed. with; although it takes the 
ſmootheſt poliſh of any cement we know; on 
which account it has long been employed as a 
plaſter, where fine ornaments are required. 

[ have beſtowed more attention on this per- 


formance of Mr. Loriot than my own opinion 


of its importance would have exacted from me; 
and it is purely in deference to the opinion of 


others that I have endeavoured to account for 


ſome of thoſe phaenomena he deſcribes, —ſuppo- 


ſing they have really happened. The inaccu- 


rate and unſcientific manner in which that 
pamphlet is written, makes it afford the phi- 


loſophic reader but very little ſatisfaction; 


48d that affectation of the marvellous which 
runs 
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runs through the whole, and the many hyper- 
bolic compliments paid to Mr. Loriot with 
which it abounds, are but ill calculated for 


giving the reader a favourable opinion of the 
intention of the compiler. Future experiments 
will bring to light thoſe circumſtances which 
ſeem to be at preſent doubtful and myſterious. 
now proceed to point out ſome other cir- 
cumſtances that may influence the quality of 
lime-mortar. 


925. 


If lime-ſtone be ſufficiently calcined, it is 
deprived of all its moiſture, and of a// its fixed 
air. But, experience ſhows, that lime-ſtone 
will fall to a powder on the effuſion of water 
upon it when it is much leſs perfectly calcined, 
and while it ſtill retains almoſt the whole of its 
fixed air. And, as we have hardly any other 
rule for judging whether lime- ſtone be ſuffici- 
ently calcined, except this ſingle circumſtance 
of its falling to a powder when water is poured 
upon it, we may thus eaſily perceive, that the 
ſame lime may be more or leſs fitted for making 
good mortar, according to a circumſtance that 
im a great meaſure eludes the obſervation of 
operative maſons. For, if it ſhould happen that 
all the lime-ſhells drawn from a kiln at one 

time 
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time were juſt ſufficiently calcined to make it. 
fall to a powder with water, and no more, that 
powder would be altogether unfit for making 
mortar of any kind, 

This is a caſe that can "FROM happen.— 
But, as there are a great many intermediate 
degrees between that ſtate and perfect calcina- 
tion, it muſt often happen that the ſtone will 
approach much nearer to one of theſe extremes 
at one time than at another, ſo that mortar 
may be much more perfect at one time than 
at another, owing to a variation as to this par- 
ticular. 


§ 26. 


Every author who has written on the ſub- 
ject of lime as a cement, has endeavoured to 
aſcertain what is the due proportion of ſand 
for making the moſt perfect cement. But 
a little attention to the ſubject will ſhow, that 
all rules that could be preſcribed as to this 

icular, muſt be ſo vague and uncertain, 
as to be of little uſe to the practical maſon. 
For, 

Beſides the variation that may ariſe from 
a more or leſs perfect degree of calcination, 
and which has been juſt now taken notice of, 
it is a certain fact, that ſome kinds of lime- 

ſtone 
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ſtone are much more pure, and contain a 
much ſmaller proportion of ſand than others 
do. | 

I have examined lime-ſtone that was ſo per- 


fectly free of any mixture of ſand whatever 
as to diſſolve in acids as entirely as ſugar does 


among water ;—I have alſo tried another kind 


that contained eleven twelfths of its whole 
weight of ſand, and only one twelfth part of 
lime ;—and have met with other ſorts in all 


the intermediate proportions between theſe two 


extremes, 

Now,—it would ſurely be abſurd to ſay, that 
the pure lime would require as ſmall a propor- 
tion of ſand when made into mortar, as that 
which originally contained a much larger pro- 
portion of ſand than any writer on the ſubject 
has ever ventured to preſcribe. 

What adds to this uncertainty is the varia- 
tion that may ariſe from the circumſtance laſt 
mentioned, viz. the greater or leſs perfect de- 
gree of calcination that the ſtone may have 
undergone. For it ought to be remarked, that, 
although lime-ſtone, when pure, requires a very 
intenſe. degree of heat to convert it into a 
vitrified * maſs; yet, when ſand is mixed with 


A vitrified ſubſtance is one that has been melted by 
heat, and afſumes ſomewhat of a glaſs-like appearance. 


the 
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the lime-ſtone in certain proportions, a very 
moderate heat is ſufficient to convert the whole 
maſs into vitrified /corzae, or, in the common 
language of- the country, make it run zhto 
danders. 

From this circumſtance, it happens, that 
thoſe who are poſſeſſed of a very impure lime- 
ſtone, are obliged to be extremely cautious not 
to give it an over-proportien of fuel, left it 
ſhould vitrify the ftone; "and they are very 


happy if they can get their ſtone calcined juſt 
enough to make it fall with water, and no 


more; ſo that, in general, it may be preſumed 
that a very large proportion of /zc/: lime is never 
ſo ſufficiently burnt as to be reduced to a per- 
fectly cauſtic "Nate, or to be capable of forming 
a cement, 

But, as there is no danger, at any time, of 
giving pure lime-ſtone too much fire, thoſe who 
poſſeſs l are not under the neceſſity of being 
afraid of erring on that ſide.— And, as it is 


a loſs to them if the whole does not fall after 


it is drawn from the kiln, it is natural to think 
they will in general give it a full proportion of 
fuel. From hence it may be reaſonably con- 
eluded that, in general, a much larger propor- 
tion of this kind of ſtone will be perfectly cal- 
cined than of the other ſort. 

At a venture, we may, with ſome ſhew of 
probability, conclude, that, about one tenth of 
pure 


AS ACEMENT. 241 
ure lime- ſtone i; not enough calcined to admit 
of being made into mortar; and that, of the 
moſt impure ſorts of lime-ſtone, not above 
one fourth part of the lime contained in it 
is ſo much calcined as to be in a cauſtic 

ſtate. 

Let us ſee what variation. this 1 to pro- 
duce as to the proportion of ſand that might be 
added to the lime in the one or the other caſe. 
And, that the calculation may be more eaſily 
made, we ſhall ſuppoſe that the pooreſt lime- 
ſtone that is ever burnt contains one tenth of 
its whole weight of lime. 

Ten parts of pure lime, before it could be 
reduced to the ſame degree of ſandineſs with the 

other, without conſidering the variation that a- 

riſes from the burning, would require each of 
them nine parts of ſand to be added. Therefore, 

ninety parts of ſand ſhould be added to the ten, 
to reduce them to an equality with * other 
lime in its native ſtate. 

But, if we are likewiſe to take into the ac- 
count the variation above ſuppoſed, that ariſes 
from their different degrees of amn the 
account will ſtand thus: 

Of the ten parts of pure lime, one is ſuppoſed 
to be not enough burnt to be capable of acting 
as a cement; ſo that there remains nine only in 
a perfect cauſtic ſtate. | 
Of the ten parts of impure lime, nine are ſand, 
Vor. I. R 8 and 
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and only one is lime ;—and, from this one is to 
be deduced three fourths as not enough calci- 
ned.—Hence there remains juſt one fourth of 
one tenth part (one 1 of pee cauſtic 
lime. 

But this fortieth part of the whole is united 
to thirty-nine other equal F of ſand and un- 
calcined lime- ſtone. 


There remained nine whole tenth parts of 


the pure lime in a cauſtic ſtate; to each of 


vhich muſt be added thirty-nine tenths, inclu- 


ding the one tenth of uncalcined lime ;—ſo 
that, to reduce it to the ſame ſtate with the for- 
mer, there would need to be three hundred and 
fifty parts of ſand added. ; 

It ſeems to be altogether inconceiveable that 
ſuch a ſmall proportion of calcareous matter 
could ever become ſufficient to cement firmly 
together ſuch a prodigious maſs of other mat- 
ters :—Nor do I pretend to ſay that this could 
actually be the caſe; as there may be ſome error 
in the data. The following, however, I know 
to be a fact: 

The beſt modern mortar I ever ſaw was made 
of lime that I myſelf had analyzed, and found 
it contained eleven parts of ſand to one of lime. 


To this there was added between twice and 


thrice its whole bulk of ſand by meaſure; which 
may be allowed to have been at leaſt three times 
its quantity * 

Now 
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Nov, ſuppoſing that every particle of that 
lime had been fo perfectly calcined as to be in a 
cauſtic ſtate, there could not be leſs than forty- 
ſeven parts of ſand to one of lime. The reader 
may allow what he pleaſes for the uncauſtic 
part of the lime, and make his calculation accor- 
dingly.— But, it is hardly poſſible to ſuppoſe. 
that above one hundredth part of this maſs, in- 
dependent of the water, conſiſted of pure cauſ- 
tic calcareous earth. | 

But, whatever was the exact proportion of 
cauſtic lime, the mortar was made of theſe ma- 
terials in the proportions expreſſed, —and was 
employed for pinning the outſide joints of the 
ſtone walls of a houſe ſituated in a tempeſtuous 
climate, and expoſed to every blaſt, It is now. 
about fourteen years ſince it was finiſhed, 
and I do not believe there has fallen to the 
ground, in all that time, one pound weight of 
the mortar. bit 1270 | 
Had this mortar been employed in bujld= 

ing a thick wall, where it would have been 
ſuffered to dry ſlow enough, there ſeems to be 
little reaſon to doubt but it would have in 
time become as firm as the ſtones of the wall it- 
ſelf. 

From theſe conſiderations, we may clearly 
ſee that it is impoſſible to preſcribe any deter- 
minate proportion of ſand to lime, as that 
muſt vary according to the nature of the lime 

R 2 and 
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and other incidental circumſtances, which it 
would be tireſome to enumerate; and which 


would form an infinity of ode to any ge- 


neral rule. 


But it would ſeem we might ſafely infer, 


that the moderns in general rather err in 
giving too little ſand, em. in giving too 
much. 

It deſerves, however, to be tomarked; that 
the ſand, when naturally in the lime-ſtone, is 
more intimately blended with the lime than can 


poſſibly be ever effected by any mechanical 


operation ;—ſo that it would be in vain to 
hope to make good mortar artificially from 
pure lime, with ſuch a ſmall proportion of 
cauſtic calcareous matter, as may ſometimes 
be effected when the lime naturally contains 
a very large proportion of ſand. But there 
ſeems to be no doubt that, if a much lar- 
ger proportion of ſand were employed, and 
if that were more carefully blended, and ex- 
peditiouſly worked, than is common, the mor- 
tar would be much more perfect than uſual in 
modern times. 


This I have tried experimentally, with the de- 


ſired ſucceſs. 


9 27. 
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9 27. 


Another circumſtance that tends greatly to va- 
ry the quality of the cement, and to make a 
greater or ſmaller proportion of {and neceſſary, 
is the mode of preparing the lime before it is beat 
up into mortar. 

When lime is to be e ec for making 
plaſter, it is of great importance that every par- 
ticle of the lime-ſtone be flaked before it is 
worked up. For, as the ſmoothneſs of the 
ſurface is the circumſtance moſt wiſhed for in 
plaſter, if any particles of lime ſhould be beat 
up in it, and employed in work before they had 
had ſufficient time to all, the water ſtill conti- 
nuing to act upon them after it was worked up, 
would infallibly ate theſe particles, which 


would then expand themſelves with great force, 


and produce thoſe excreſcences upon the ſur- 
face of the plaſter that are commonly known 
by the name of b/z/ters. 

Hence, therefore, if we hope to obtain a per- 
fet kind of plaſter, that ſhall remain ſmooth 
on the ſurface, and free of bliſters, there is an 
abſolute neceſſity to allow the lime to lie for a 
conſiderable time macerating in water before it 
1s worked up. 

This operation is called /our:g. ; 

12 — If 
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If the lime-ſtone be pure, and has been very 

perfectly calcined, there will be little danger 
but that the whole of the lime will fall at firſt: 
But, if it has been leſs perfectly burnt, there 
will be many particles that will require to lie a 
long time before they will be reduced to a pow- 
der. This operation is therefore more neceſſary 
with impure than pure lime. — But it ought on 
no occaſion to be omitted, as there is not the 
ſmalleſt probability but ſome bliſters would ap- 
pear on plaſter made even of the pure/? lime, 

if worked up and uſed immediately after it had 
been ſlaked. 


It is alſo a common practice to /our the lime 
when it is intended to be uſed in mortar. And, 
although it is not ſo indiſpenſably neceſſary in 
this caſe as when it is intended for plaſter; 
yet, if properly performed, it is evident, that 
it muſt even here be of uſe; as any dry knots 
that may fall after the mortar is uſed, muſt 
tend to diſunite the parts of it that had been 
already united, and render the cement much 
leſs perfect than if the whole had been properly 
mixed up with the materials before uſing. 

But more circumſpection is requiſite in ſouring 
lime for mortar than for plaſter. For, | 

As it is not neceſſary that plaſter ſhould be 
endowed with a ſtony degree of hardneſs, there 


is no loſs ſuſtained by allowing a great propor- 
tion 
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tion of the lime that is intended for that pur- 
poſe to abſorb its air before it be uſed; for a 
very ſmall quantity of quick-lime will be ſuffi- 
cient to unite the whole into one ſlightly cohe- 
rent maſs. 

Therefore the only circumſtance neceſſary to 
be attended to in ſouring lime for plaſter is, 
that it be allowed to macerate long enough z 
as there is no danger of ever erring on the op- 
polite extreme. It is indeed neceſſary that 
it ſhould lie a very long time, on ſome occaſions, 
before we can be certain whether all the par- 
ticles are thoroughly ſlaked, I have known 
pieces of lime-ſhells he upwards of fix months 
expoſed to all the viciſſitudes of winter-weather, 
and Vall after that time. Such flightly burnt 
ſtones are indeed uſually ſeparated in ſifting 
the lime for plaſter ; but, as ſome ſmall chips 
may eſcape, it is always ſafeſt to allow it to 
lie in the ſour a very long time. 

This practice is alſo attended with another 
advantage of ſome conſequence.—For if, by 
this means, a great proportion of the lime be 
allowed to abſorb its air, and become eete, 
when it is beat up for uſe, the water can have 
no ſenfible effect upon that effete-lime—it 
will only ſeparate the particles of cauſtic- lime 
more perfectly from one another, ſo as to ſuffer 
it to dry without cracks of any ſort, and ren- 


der the ſurface of the plaſter much more 
ſmooth 
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ſmooth and entire than it could have been, 
if the whole had been employed while in its 
perfectly cauſtic. ſtate. By this means alſo 
thoſe chryſtalline exudations, ſo common on 
newly plaſtered walls, will be moſt effectually 
obviated. On all which accounts, the practice 
of allowing lime intended for plaſter to ma- 
cerate very long with water ought never to be 
omitted, but in caſes of neceſſity, 


But, as lime is no ſooner flaked than it 1 
gins to abſorb its air, —and as it continues to 
abſorb more and more every minute from that 
period, till it becomes entirely ee; ſo as to 
be rendered gradually leſs ind leſs fit for form- 
ing a cement of any fort;—it follows, that if 
lime intended for mortar is allowed to lie long 
in the ſour, much of it will be converted into 
chalk, or unchryſtallized efete-/me—in which 
condition it will neither admit of ſo much ſand 
in uſing, nor ever become ſuch a firm cement, 
as if a larger proportion of ſand had been em- 
ployed at firſt, and worked up as quickly as 
poſſible into mortar, and uſed. 

This malady will be encreaſed, if the lime- 
ſtone has not been very well burnt ; therefore 


care ought to be taken to chuſe the very beft 


burnt lime for mortar ; in which caſe a very 


ſhort time, if it has been carefully ſifted after 


flaking, will be ſufficient to make it fa// as much 
Hr BOLTS, | | as 
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as is acceſiory; For the object of principal im- 
portance here is, to have the cement as rm as 
poſſible; and the burſting of a very ſmall par- 
ticle of unſlaked lime amongſt it afterwards, will 
not produce ſuch a ſenſible inconvenience as it 
would have done 1n plaſter. 

Thoſe, therefore, who wiſh to obtain the 
hardeſt and firmeſt mortar, will be careful to get 
well burnt lime, and allow it to macerate with 
the water only a very fort time before it is uſed, 
But the beſt burnt lime I ever faw would require 
to macerate ſome days in the water before there 
can be a certainty that the whole will be ſuffi- 
ciently llaked 1 

9 28, 


DJ - 


*It is no unſatisfactory proof of the juſtneſs of the fore- 
going reaſoning to obſerve, that the practice which would 
neceffarily follow from it is exactly what was followed by 
the antients, if we can rely on the account given of this 
matter by Vitruvius and Pliny. 

Vitruvius, ſo far from recommending unſlaked lime for 
making plaſter, as Monſieur Loriot would ſuggeſt, re- 
commends expreſsly that it ſhould be ſoured or macerated 
in water—for the very ſame reaſons as are given above 
as it is only by that means, he ſays, that the plaſter can 
be prevented from bliſtering. His words are, (Lib. vii. 
cap. 2.) - - - © Tunc de albariis operibus eſt expli- 
candum. Id autem erit recte, ſi glebae calcis optime, 
ante multo tempore quàm opus fuerit, macerabuntur. 
Namque cum non penitus macerata, fed recens JOE — 
habens latentes crudos calculos, puftulas emittit = - au 
calculi difſolvunt, et diſſipant tectorii politiones.” 5 

. | liny 
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- $a. 
The reader, if he has followed me thus far, 
will eaſily perceive, that, although it be in vain 
Fc 5 to 


Pliny points out ſtill more clearly the difference be- 
tween the quality of the lime neceſſary for making mortar 
and plaſter—a certain proof that the antients had been 
very accurate in obſerving fact, as they could have no 
idea of the reaſoning by which theſe facts might have 
been explained or corroborated. 5 

cc Ruinarum urbis,” ſays he, ea maxime cauſa, quod 
furto, calcis fine ferrumine ſus caementa componuntur. 
Intrita quoque quo vetigſtior, ed melior. In antiquarum 
(antiquis) aedium legibus invenitur, ne recentiore trima 
uteretur redemptor z ideo nulla ( nullat ) tectoria eorum rimæ 
Foecdavere: Plin. Hiſt. Lib. xxxvi. cap. 23. 

In this paſſage Pliny ſtrongly contraſts mortar (caementa) 
with plaſter (intrita). The firſt, he ſays, (by implication), 
ought always to be compoſed of lime cum ferrumine ſus, 
that is, lime that {till retains its gluten, —lime that ſtill re- 
tains that quality by which it is enabled to unite detached 
matters into a ſolid body, and glue them, as it were, toge- 
ther. In other places of his work he deſcribes it as calcis 
quam vehementiſſime, lime in its moſt acrid ſtate, that is, 
perfectly cauftic lime. | 

This quality, he plainly hints, it gradually loſes by time, 
ſo as to come at length to be fine ferrumine ſuo; in which 
ſtate, as it is impoſſible to become a firm cement for 
building, he ſeverely reprehends thoſe who uſe it as 
fuch. 


But, 
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to expect thoſe wonderful effects from the prac- 
tice recommended by Monſieur Loriot, that 
he ſo pompouſly deſcribes, yet it may happen, 
that, if eireumſtances accidentally concur to 
that end, a very perfect mortar may be obtained 
by following his directions. For, if the ſlaked 
lime that ſhall be employed has not had time 
to become in a great meaſure effete ;—if the 
unſlaked ſhells that are to be pounded have been 
perfectly calcined ;—if the lime-ſtone has been 
of a ſandy ſort of itſelf ;—if the ſand added to 


it has been of a proper kind, and in due pro- 
portion ;—and if theſe materials be carefully 
mixed before they are applied, there can be 
no doabt but the mortar would be very good : 


But, although he condemns the practice of uſing that 
old and inert lime for mortar, he immediately adds, that, 
for plaſter, it is better than new; becauſe it is not ſo 
ſubject to crack in the work. Intrita quoque quo ve- 
tuſtior, eo melior - - #deo nulla teftoria eorum rime 


foedavere. - 
Monſieur Loriot quotes this paſſage, and contends, that 


calcis fine ferrumine ſus means merely ſlaked lime, in oppo- 
ſition to his favoured powdered lime-ſhells.—What reaſon 
he has to think ſo, the reader is left to judge.—It is to be 
obſerved, however, that Monſieur Loriot does not confine 
the uſe of his cement to making mortar—Like thoſe 
medicines that cure all diſeaſes, it is equally proper for 
plaſter; and indeed it is as a plaſter he chiefly recommends it. 
There can be no doubt, however, from the authorities 
above quoted, that antients were as great ſtrangers to the 
uſe of it in this ſenſe as the motlerns. 8 
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So that it may /ometimes happen, that thoſe who 
follow the practice recommended by him, in 
making mortar for ordinary uſes, may be lucky 
enough to ſucceed to their wiſh. But, as theſe 
favourable circumſtances may not chance to 
occur in other cafes, they may be as far from 
their purpoſe as they poſſibly could be. 

That gentleman, with his uſual want of 
accuracy, takes no notice of any of theſe cir- 
cumſtances. He only recommends that powder- 
ed quick-lime, by which he means pounded 
lime-ſhells, be mixed up with common mortar 
made of old ſlaked lime in certain proportions. 
He does not give the ſmalleſt hint as to the ſtate 
of old ſlated. lime to be uſed as common mortar; 
but ſeems to think it a matter of no moment, 
whether it ſhall have been fo long ſlaked as 
to be perfectly fete, or the reverſe ;—he does 
not, indeed, ſeem to know any thing about 
that peculiarity of lime diſtiaguiſhed by that 
term. = 

But, independent of that circumſtance, the 
practice he recommends 1s much worſe in other 
reſpects than that uſually followed in modern 
times, cither for making plaſter or cement,— 
eſpecially the firſt. For, in the ordinary ope- 
ration of flaking, thoſe lime-ſhells that are 
not enough burnt, have ſome chance of being 
rejected when the lime is ſifted; whereas, in 
this method of pounding the whole promiſcu- 

” ouſly 


AS A CEMENT, © - 253 
ouſly, theſe will be mixed with the others; and 
therefore it may be expected that ſome of the 
particles will remain unſlaked for a very long 
time, which will be in danger of diſuniting 
and bliſtering the work long after it is put 


up. 


9 29. 


Authors almoſt univerſally agree in aſſerting, 
that the hardeſt lime-ſtone affords a lime that 
will conſolidate into the firmeſt cement ; and 
hence it has been in general concluded, that 
lime made of chalk affords a much weaker 
cement than what is made of marble or lime- 
ſtone. 

It appears, however, from the foregoing ob- 
ſervations, that, if ever this be the caſe, it is 
only zucidentally, and not neceſſarily ſo. 

Lime made of pure chalk differs not in the 
leaſt from lime made of pure marble. Both con- 
ſiſt of a fine impalpable powder, without any 
mixture of extraneous matter and, if they 
have been equally calcined, are poſſeſſed of the 
ſame chemical qualities, in every reſpect.— In- 
deed, nothing is more eaſy than to form 
artificial chalk from pure lime-ſtone, as I 
have more than once experienced, which the 


reader may alſo do, by following the directions 
11. 
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in the margin *, if his 1 5 prompts him 
to it. 


* In ſlaking lime compoſed of pure lime-ſtone, it will 
be obſerved, that the pieces fall into powder much more 
fowly than when the lime-ſtone has contained any ſand 
in it. 

If a great quantity of water be ſucceſſively poured upon 
a large heap of theſe pure lime-ſhells, without ſtirring 
them, and if it be allowed to lie ſome time afterwards, 
it will be found, on opening the. heap, that ſome pieces 
of lime-ſhells have only expanded conſiderably in bulk by 
the operation of flaking, without being crumbled down 
to a powder.—'Theſe pieces, if allowed to remain in a 
cloſe place, where they are not expoſed to the viciffitndes 
of the weather, will {till retain their form, and, as they 
gradually abſorb their air, they acquire a ſort of firmneſs; 
of conſiſtence, and in time become chalk, in every ſenſe 
of the word ;—having the ſame degree of firmneſs, of 
ſoftneſs, and every other quality of chalk. | | 

This is the moſt perfect reſemblance of chalk that can 
be made ; but, if any quantity of that pure lime be redu- 
ced to a very thin paſte at the time of flaking, and 
be haſtily dried to a certain degree, — it acquires a. 
ſort of conſiſtency, ſo as to be capable of retaining its 
form. And, if this be kept in a place not expoſed to the 
viciſſitudes of the weather till it has attained its whole air, 
it will reſemble chalk almoſt as much as the former, and 
might be employed for every purpoſe that the chalk is 
uſed for 

The reader will pleaſe to obſerve, that this can only 
be done with time that is perfectly free of ſand; for, if 
it has the leaſt particle of ſand among it, no art can give 
it. the ſoftneſs of chalk. 


And 


AS A CEMENT. 255 


And the practice of the ſouthern: provinces of 
Britain ſufficiently confirms the juſtneſs of theſe 
obſervations, For, to the ſouth of the Hum- 
ber, on the eaſt coaſt, almoſt all the lime they 
uſe is made of chalk ; yet there are many buil- 
dings in theſe counties, in which the cement 
is as firm as in any part of the iſland ;—Nor does 
the ordinary mode of building in theſe places 
indicate any deficiency 1n the quality of their 
mortar ;—for their houſes are almoſt all coated 
on the outſide with a cruſt of lime, ſtuck full 
of ſmall pebbles, which remain in it very 
firmly for many years —We know well that 
this is the moſt trying manner of employing 
mortar. 

There is, however, great danger that lime 
made of chalk ſhould form, on ſome occa- 
tions, a weak cement, than that from lime- 
ſtone. 

For, as chalk never contains any ſand, its 
lime will always form a very ſoft cement, un- 
leſs care be taken to mix a large proportion of 
ſand with it in beating up the mortar; which 
is not ſo indiſpenſably neceſſary in forming mor- 
tar from lime-ſtone ; as it ſometimes contains 
ſo much ſand as to form a pretty firm cement, 
without any additional ſand at all. | 

Even if the lime-ſtone ſhould be equally pure 
calcareous matter as the chalk, the lime of the 
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firſt has a chance of becoming a firmer cement 
than that of the laſt. 
For, as it is impoſſible to reduce the pure 


lime- ſtone to a powdery calx, without ſubject- 
ing it to the action of a very ſtrong fire, which, 


by diſſipating the water, and fully drying the 


chryſtals, carries off the whole of its fix- 


ed air; fo that the caſe 


almoſt entirely 


_ cauſtic, 


But chalk may be reduced to calx by . a 


any of its air; ſo that what aſſumes the a 
ance of lime made from it may be nothing elſe 
than a powdered efete calcareous earth, which 


never can become a cement of any ſort. But, 


as there is no danger of vitrifying chalk by over- 
burning, this inconvenience may be entirely 
obviated, by a careful and perfect calcina- 
tion. 

In thoſe countries, therefore, where chalk- 
lime is common, . care ought to be taken to 
chooſe only that kind of it for mortar, that has 


been calcined by a very /trong fire, and to reject 


that which has been burnt by furze or brakes, 
as unfit for that purpoſe. 

But, it is obvious, that, as this defect ari- 
ſes entirely from the unſkilfulneſs of the 
operator, which may be eaſily avoided, it 
ought not to be conſidered as any objection 
to the quality of the lime conſidered in on 

* 


g 
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Q 4O. 


It is unneceſſary to extend our obſervations 
to all the other kinds of lime-ſtone that may be 
met with ; as theſe general obſervations on the 
two extremes, marble and chalk, may be eaſily 
applied to all the intermediate kinds, It has 
been already ſaid, that the different friability 
of different ſorts of lime-ſtone arifes entirely 
from a ſmaller or greater degree of perfection in 
the chryſtallization, that muſt have been occa- 
ſioned by accidental circumſtances that have oc- 
curred at the time the concretion was effected, 
and can have no influence on the quality of the 
lime when it is once more reduced to the ſtate of 
a cauſtic calx. 

And, as it does not yet appear that there is 
the ſmalleſt difference between the chemical 
qualities of any one kind of foſſile calcareous 
earth and another, when perfectly pure, there 
is no reaſon to ſuſpet that there can be any 
difference between one kind of /zme and another, 
as a cement, unleſs what may ariſe from the na- 
ture of the extraneous bodies that may be acci- 
dentally mixed with that calcareous matter in 
its native ſtate,—or from its being more or leſs 
perfectly calcined. | | 

VorL. I, | S But 

| + 
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But the only extraneous matter that is ever 
found in lime-ſtone is ſand, in greater or ſmal- 
ler proportions. And, as no lime-ſtone that 
can be calcined, contains ſuch a large proportion 
of ſand as is neceſſary for making a perfect ce- 
ment, we may naturally conclude, that every 
kind of lime is equally fit for becoming a firm 
cement, if it be firſt reduced to a proper degree 
of cauſticity, and has afterwards a due propor- 


tion of ſand properly mixed with it; before it be 


employed in work. 

Different ſorts of lime, no doubt, vary very 
much from one another 1n the proportion of 
ſand they naturally contain, and therefore muſt 
require very different proportions of ſand to be 
added to thera before they can be made equally 
perfe as a cement. This is an oeconomical 
- conſideration of no ſmall moment in ſome caſes, 
as it may make one fort of lime vaſtly cheaper 
than another on ſome occaſions, and therefore 


deſerves to be attended to by every builder. — 


Directions ſhall be given in the Second Part 


of this Eſſay, by the help of which he may be 


enabled to Kiſcover the exact proportion of ſand 
contained in any ſort of lime he may with to 
examine. 


9. 


In the preceding parts of this Eſſay, J have 
ſpoken 
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ſpoken of ſand as the only ſubſtance that is 
ever added to lime in forming cement ; but, 
as others have, on ſome occaſions, been em- 
ployed for this purpoſe, it will be proper here to 


point out their ſeveral excellencies and de © 


fects. 

Almoſt the only ſubſtances that I have known 
uſed as an addition to mortar, beſides ſand of 
various denominations, are powdered ſandſtone, 
brick-du/?, and /ea-/hells that have been broke 
into ſmall fragments. 

And, for forming plaſter, where cloſeneſs 
rather than hardneſs is required, the uſeful ad- 
ditions are, lime that has been ſlaked and kept 
long in a dry place, till it has become nearly / 
fete, powdered chalk, or whitening, and gypſum 
in various proportions; beſides hair, and other 
ſubſtances of that ſort. 

Others that have been lately recommended by 
Monſieur Loriot, are balls of any fort of earth 
ſlightly burnt and pounded; the rubbiſh of old 
buildings, (by which I underſtand the old mor- 
tar after it has been ſeparated from the ſtones,) 
reduced to powder, and ſifted, or almoſt any 
other thing that can be reduced to a moderately 
fine powder. 

From what has inci intl occurred relating 
to this head, the reader will be able to judge in 
ſome meaſure of the comparative value of theſe 
ſeveral additions: But to render the ſubject ſtill 

| 1 more 
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more clear, the en 8 obſervations may be 


of uſe. 

It is ſufficiently certain that none of theſe ad- 
ditions enter into the compoſition, ſo as to af- 
fect its qualities as a chemical mixt; — they only 
operate in a manner purely mechanical. For, 
whatever the nature of the addition may be, 
t poſſeſſes the ſame qualities when ſo united, 
as if by itſelf, and may be ſeparated by mecha- 


nical means from the compound unaltered, 


Therefore we need give ourſelves no trouble 
about aſcertaining their chemical qualities, 
but conſider them merely as maſſes of mat- 
ter that may be more or leſs fitted for this pur- 
poſe bY their peculiar form, degrees of hard- 
neſs, &c. 
It has been already ſhown, that ſand kt 
to be preferred to chalky matters, chiefly on ac- 
count of the hardneſs and firmneſs of the par- 
ticles of which it conſiſts.— And, as the pureſt 
ſand conſiſts of detached chryſtals, which are ſo 
hard as ſcarcely to admit of being broken into 
ſmaller parts, this kind of pure chryſtalline 
tranſparent ſand is, perhaps, on this account, 
the moſt proper addition that can ROY be 


made to lime in forming mortar. 


Sandeſtone conſiſts of an almoſt innum table 


cCongeries of {mall particles of ſand united to one 


another in a ſlight manner, by ſome kind of na- 
tural cement. — as it 1s troubleſome to re- 
duce 
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duce this kind of ſtone to its ſmalleſt compo- 
nent parts, and as the particles of it, when 
not reduced to that ultimate degree of fine- 
neſs, may be caſily broken into ſmaller parts, 
it can never be looked upon as ſuch a pro- 
per addition for a lime-cement as the pureſt 
fand, | 
There are alſo many ſubſtances that are called 
/and, which are nothing elſe than fragments of 
decompoſed granite, moor-ftone, ſand-ſtone, 
&c.—all of which may be eafily reduced into 
ſmaller particles by moderate triture, and are 
liable to the ſame objections as pounded ſand- 
ſtene. 

But almoſt any of theſe is preferable to 
brick-duſt, Fine clay, when perfect burnt in 
the fire, may be made to aſſume almoſt a fto- 
ny hardneſs. But common brick is ſo imperfect- 
ly burnt, as to admit of being reduced, with- 
out much trouble, to a fine impalpable powder; 
inſomuch that it is often uſed, when in this 
ſtate, for ſcouring poliſhed iron or braſs, eſpeci- 
ally if the brick has had no fine _ ſand in 
its compoſition. 

As the rough particles of brick-duſt may be 
ſo eaſily reduced to a fine powder, the mortar 
formed with it can, in no-caſe, be of the moſt 
perfect ſort. | 


But brick-duſt is till liable to a greater ob- 
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jection, when conſidered as a component part 
of mortar. 

Clay only loſes its quality of abſorbing | water, 
and in ſome meaſure of diſſolving in it, by a 
very perfect degree of burning, ſo that, if any 
part of it has eſcaped the violent action of the 
fire, that part, when mixed in mortar, will 
ſtill be apt to abſorb water whenever it may 
reach it, and loſe its firmneſs, and make 
the maſs, of which it is a part, crumble to 


- duſt. 


It is exactly in this manner that all forts of 
marle are liable to fall into powder when drench- 
ed in water, and expoſed to the air; even al- 
though they ſometimes appear, when dry, to be 
endowed. with a ſtony hardneſs, 

On this account, brick-duſt, which uſually 
conſiſts of the imperfect burnt bricks, ought to 
be conſidered as a very dangerous mixture for 
mortar, and ſhould never be employed but in 
caſes of abſolute-neceflity. | | 

But the balls of other ſorts of earth ſlightly 


| burned, as recommended by Monſieur Loriot, 
muſt be, on many accounts, far leſs proper; as 


many of theſe ſorts: of earth cannot, by the ac- 
tion of fire, be deprived of their quality of ab- 


ſorbing water, and of becoming ſoft with it. 


So that he who ſhould be fooliſh enough to em- 


ploy theſe ſubſtances, may be certain that 


his cement will not only be incapable of attain- 


ing 
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ing any conſiderable degree of hardneſs at any 
time, but will alſo be liable to turn moiſt in a 
damp air, nor will be capable of retaining its 
firmneſs or coheſive Fg in an expoſed ſitu- 
ation. 

Powdered /ime-rubbi/h is liable to the ſame 
objections with the ſofteſt ſand- ſtone or brick- 
duſt; as the particles of which it conſiſts 
never can be endowed with the adheſive firm- 
neſs that is neceſſary for forming a perfect 
cement. - © 5 

Fine /hells are perhaps firmer than any other 
ſubſtance, next to pure ſand, and may be em- 
ployed where the other cannot be got, if this 
abounds, I have ſeen a cement that was 
as little affected by the weather as any other, 
and had ſtood firm in the work a great many 
years, that had been originally formed with a 
ſand conſiſting almoſt entirely of the fragments 
of ſhells.— But it had not the rocky hardneſs 
of ſome old mortar that we W meet 
with. 

Powdered glaſs, if ſuch a thing could be got 
at a moderate expenſe, - would form a moſt 
perfect ſort of mortar ;—as it would not be 
liable to be affected with the weather, would 
be ſufficiently bard, and conſiſt of very irregular 
fragments. 


Thus, it appears, that, of all the ſubſtances 


that can be eaſily met with, ſand forms the moſt 


proper 
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proper addition of lime in making mortar; on 


_ which account, it has been juſtly preſterdd to 


all others for that purpoſe. 
- Pure, firm, chryſtallized ſand, is better than 
any other ſort :—But all pure ſands are not 


equally proper for this uſe. 


90 32. 


It has EA already ſhown, that the principal 


advantages which reſulted from the addition of 
ſand in making lime-mortar were, that it aug- 
mented the quantity of hard indiſſoluble mat- 


ter and put it in our power to employ a larger 
quantity of water in proportion to the lime, and 
thus forwarded the chryſtallization of the cal- 
careous matter, augmented the quantity of 
theſe chryſtals, and rendered their quality more 
perfect. Thoſe kinds of ſand, therefore, which 


promote theſe purpoſes in the higheſt degree, 


will be beſt adapted for mixing with mortar. 
But, if ſand conſiſts of irregular angular 
particles, a greater quantity of water will be 
retained in the vacuities formed between theſe 
angular pieces, than could have been, if the 
whole had conſiſted of round ſmooth globules, 
and therefore it is natural to think, that rough, 
angular ſand, will be more proper for this uſe 
than that which is ſmoother. 
| ; Hence, 
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Hence, if equally pure, ſea-ſand, which 
conſiſts of round globules, that have been 
worn perfectly ſmooth by the continued attri- 
tion upon one another on the ſhore, (like the 
larger pebbles in the ſame ſituation) will be worſe 
than any other ſort.— River- ſand will be better 
than it; and pit-ſand, when quite free of earth, 
the beſt of all. 


§ 33. 


If the ſand be hard, and the particles an- 
gular, it is perhaps of little importance whether 
theſe be very ſmall or of a larger ſize. The 
ſand in the lime that formed the extraordinary 
firm cement, mentioned p. 242. was as ſmall 
as could well be imagined. 

Becauſe ſea-ſand is uſually ſmaller than any 
other ſort, and is acknowledged to be leſs pro- 
per for making mortar than many other kinds 
of ſand, a prejudice has been, in general, a- 
dopted againſt ine ſand for this purpoſe.—But 
this, there is reaſon to imagine, is only a vul- 
gar prejudice, ariſing from the peculiar figure 


of that ſort of ſand, 


9 34. 


There is another and better reaſon for not 
employing ſea-ſand in mortar, viz. that there 
is always a chance that ſome particles of falt 

may 
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may be formed among it by the evaporation of 
the ſea-water upon the ſhore.—And, as com- 

mon ſalt continues always to be a deliqueſcent 

ſubſtance, it will have a perpetual tendency 

to attract moiſture from a humid air, and thus 

render the wall in which this mortar has been 

employed extremely damp and unwholeſome. 

It is from the ſame cauſe that any porous 
ſort of ſtone, that has been taken from the 
ſea-ſhore, continues at all times to be wet in 
damp weather. For, while the ſtone remained 
on the ſhore, its pores would be from time to 
time filled with falt-water, upon the evapora- 
tion of which, the ſalt it contained would re- 
main behind within the pores of the ſtone, 
which would thus become endowed with the 
quality of attracting moiſture from a damp 
air, ſufficient to diſſolve the ſalt, and make 
the watery ſolution ooze out through all its 
pores, 

This is a ꝓphænomenon for which it is more 
eaſy to account, than to preſcribe, an effectual 
cure.—Perhaps no art can render the ſtone ſuf- 
ficiently dry after it is once put into the wall. 
To let it lie for a conſiderable time in a ſtream 
of running ſreſh-water before 1t was employed, 
might obviate the diſeaſe. 


AS ACEMENT. 267 


dF 35. 


For the ſame reaſon, lime that has been ſlaked 
with ſea-water is always unfit for being uſed 
as a mortar, For, as it is impoſſible ever to 
extract that ſalt from the mortar, it continually 
attracts ,moiſture from the air in damp weather, 
and oozes through the pores of the wall in form 
of drops of ſweat, which again diſappear when 
the weather becomes dry. 

This is an inconvenience often felt : But, as 
the real cauſe of it is ſeldom known, few per- 
ſons are at proper pains to guard againſt it.— 
Thoſe who obtain their lime by water- carriage 
are, in a peculiar manner, liable to be hurt by 
this circumſtance; as the lime is, for the moſt 
part, ſlaked at the ſhip's ſide by the ſea- water, 
which is more eaſily got than any other. 

When lime that has been ſlaked in this man- 
ner is employed as a plaſter, it is rather worſe 
than when uſed as a mortar, as it has leſs ſand 
added to it, and has fewer pores in the inſide, 
in which the drops of water might be allowed 
to lodge; ſo that the wall becomes alternately 
covered with a cruſt of dry powdery ſalt, and 
with damp tears running down its ſurface. 

Too much care, therefore, cannot be taken 
to avoid uſing lime that has been fſlaked with 

ſea- 
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ſea-water—as it will be impoſſible, or extreme. 
ly difficult, ever to render theſe walls pee I 


dry. 


I Have thus enumerated; at much greater 
length than I originally intended, the ſeveral 
circumſtances that contribute to render lime- 
cement more or leſs perfect. In doing this, [ 
have had occaſion to explain the nature of many 
of thoſe calcareous matters which have been 
generally uſed as a manure, which will con- 
ſiderably ſhorten our labour in what remains 
of this eſſay. 

- If I have reprehended, with ſome Rok of 
aſperity, thoſe who, either through ignorance, 
or a wilful intention to deceive, have endea- 
voured, by ſpecious pretexts, to miſlead the ig- 
norant; I hope the candid will be rather ready 
to aſcribe this to a defire of rectifying thoſe 
abuſes that might have been introduced by their 
means, than to any other motive.—I have 
never found fault but where it was neceſſary to 


correct *. 
I now 


* Before I quit this branch of our ſubje&t, I may be 


allowed to remark, that, although the diſcoveries of 


modern philoſophers have enabled us to account for 
ſome of the phenomena relating to quick-lime as a cement, 
that were altogether inexplicable to the antients; yet 
here, as in almoſt every branch of natural knowledge, 


we 
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I now go on to conſider calcareous matters 
as a manure, 


we are {till far from having attained that ſummit of per- 
fection which ſome may perhaps too haſtily be diſpoſed 
to imagine. In many reſpects we have as yet been juſt 
able to penetrate the myſterious vale of nature ſo far as 
to let us know that much remains to be diſcovered, of- 
which we have now only a very faint idea. The following 
hints will illuſtrate my meaning, and deſerve the conſi- 
deration of chemical philoſophers. 

There is little reaſon to doubt that Flint is nothing elſe 
than calcareous matter combined with ſome ſubſtance 
that has hitherto eluded the knowledge of chemyſts. 

It is likewiſe highly probable, that the native chryſtalline 
concretion called quartz by naturaliſts, is only another 
modification of the ſame calcareous matter, combined 
with ſome other ſubſtance that prevents the action of acids 
upon it, and gives it other ſenſible qualities very different 
from calcareous ſubſtances in their ordinary ſtate. 

There is even ſome reaſon to ſuſpect that all the other 
varieties of chry/talline earths, including ſand of every 
denomination, are other modifications of the ſame calcare- 
ous matter. 

Even argillaceous earths (clays), however different in ap- 
pearance and natural qualities in their ordinary ſtate, af- 
ford evident marks of the ſame original. 

But, in what manner it comes to be ſo differently diſ- 
guiſed in theſe ſeveral bodies ;—what are their ſeveral 
component parts, —how they may be analized and re-com- 
pounded, are ſecrets of nature reſerved for the diſcovery 
of future ages. And, till theſe are diſcovered, it is pro- 
bable we will never be able to account for the manner in 
which the moiſt perfect cement may be ſometimes pro- 
duced. 
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Of Quick-lime, and other calcareous 


Subſtances, as a Manure. 


N the firſt part of this eſſay, I have been able 

to give, as I hope, a tolerably ſatisfactory 
account of the rationale of the operation of lime 
as acement; and it is much to be wiſhed that 
I could purſue the ſame method in the inveſti- 
gation of this ſubſtance as a manure. But, in 
this reſpect, I have as yet been able to diſcover 
no clue that could with ſafety be truſted for 
leading through the intricate labyrinth that lies 
before us;-—on which account, I willingly ſhun 
the arduous undettaking. 

It would be eaſy for me here to amuſe the 
reader with a critical analyſis of the ſeveral 
theories that have been invented by ingenious 
men to account for the manner in which lime 
operates as a manure. At would be no difficult 
matter to demonſtrate the defects of their ſeve- 
ral ſyſtems ; and I might, with great facility, 


make an idle diſplay of atparent ſuperiority, by 
ridiculing 


: — 1 « * 
. TTT [ 


272 OF QUICK-LIME 
_ ridiculing their ſeveral hypotheſes —But, as | 
could not ſubſtitute any thing in their ſtead 
that would be more ſatisfactory to the ſenſible 
reader, I chooſe to wave this ungracious diſcuſ- 
fion; and ſhall content myſelf with enume- 
rating a few fats concerning the uſe of cal- 


careous ſubſtances as a manure, that it much 


imports the practical * fully to under- 
| ſtand. 


§ I. 


The firſt idea that occurs in reflecting on 
this ſubject is, that all ſubſtances in which 


calcareous matter is contained, have been ſuc- 


ceſsfully employed as a manure, at different 
times, and in different places. 
Thu 8s—/ime,—marle of all forts, — call. — 
Limes lone gravel.—helly ſand, or pure /hells of 
every denomination, have all been employed as 
manures with the greateſt ſucceſs. 


9 2. 


And, as all theſe, excepting lime, always con- 
tain the calcareous matter in its ud ſtate, we 
are led to conclude, that they operate on the 
ſoil merely as calcareous, and not as ſaline, ſub- 
ſtances, 


Lime, 
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Lime; indeed, is ſometimes applied to the 
ſoil in its cauſſtic ſtate, as it comes freſh! from | 


being ſlaked, but more commonly at ſome con- 
ſidera ble diſtance of time after it has beef burnt. 


However, as burning is the only mode viſually: 


employed for reducing lime-ſtone to powder, 
and thus preparing it for a manute, the opinion, 
in general, prevails, that calcination is 48 1 ne- 
ceſſary for rendering lime capable of becoming 
a manure, | as for making it fit to ye enten as 
. we T7 THe: GRO e e 
It is, end def of inportsths fot the prac- 
tical farmer to be informed, that this is not 
the caſe. Mr. Du-Hamel was the firſt who, 
from an accidental experiment, was led to 
believe, that Fowdered . Jime-//one was an e- 
qually efficacious manure as Ine itſelf. He 
recorded. the nere as a great dee 


* 


Having had 2 to dreſs a wache chich⸗ 
ney- piece for repairing one of his country-houſes, 
the maſon choſe a lawn near the houſe as the 
moſt convenient place for hewing the ſtone.— 
After the operation was finiſhed, all the large 
chips were picked up and carried away, that 
they might not disfigure the lawn ;—but the 
fine powder. that had been grinded off by the 
action of the chiſſel mixed ſo. intimately with 
the graſs, that it could not be gathered up. 


In conſequence of this very full dreſſing of 
Vor. I. T powdered 


r 
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_ powdered lime-ſtone, the graſs afterwards came 
= up upon that ſpot with much greater luxuri- 
ance than on any other part of the lawn, 
and always contin 
verdure. WG 6 ä 2 
From hence e with: ng — be conan 
that powdered — 5 might be employed 
as a manure with fucceſs. To try if this would 


3 always. be the caſe, he repeated the experi- 
A ment. ſeveral times, by cauſing | "ſome lime- 
9 ſtone to be pounded on purpoſe, and found 
4 that it never failed to promote the fertility of 
4 the 0 on n Us ME it in a 909 high 
| 

6 1 choſe to dati this experiment at hag 
{ for the ſatisfaction , of thoſe who may be un- 
b acquainted with the Plyſice ical cauſe of the dif- 
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ſuch as are fully apprized of this, a little 
reaſoning might have been ſufficient to afford 
a certain conviction, that the reſult of the ex- 
periment muſt have been what Mr. Do-Hame] 


found it. n 


1 


Lime is no ſooner flaked than i immediately 


begins to abſorb its air, and return to its former 


5 
mild ſtate, —or, in other words, it becomes 


ele; 


tor have a 0 lrelier 


ference between lime and lime-ſtone—To 


2 
« 
- "ap" 


effete ; in which ſtate. it poſteſſes os ſame cas 


mical qualities in eyery reſpect as lime-ſtone. 0 
If this be ſpread out thinly upon the ſurface 

of the earth, it abſorbs its air in a very ſhort q 

time. A few hours, in this ſituation, reſtores a | i" 

large proportion of its air; and, in a day or two 

| at moſt, it becomes perfealy effete;. as maſons 

experience when they ſweep together the ſcat- 

tered particles that have lain round their heaps 

: of lime, and attempt to uſe it in mortar by it= 

ſelf: For it is then no more coherent has ſand, 

f or moiſtened earth. 

\ Hence, then, it muſt follow, that, in ay 

caſe, lime is converted into the ſame ſtate with 

linenſtone, in a few days after it is mixed with 

the ſoil ; o that, if it produces any effect at all 

as Ame. —as a ſaline ſubſtance,—it muſt only be 

at the very firſt when it is applied; and it muſt 

, act ever afterwards e as powdered lime- 

UP RIS 

0 ge it ab well lenient: that lime produces 

0 ſcarcely any ſenſible effect as a manure” at the 

e beginning. Even the firſt year after it is ap- 

d plied to the ſoil, its effects are inconſiderable, 

— in compariſon of what it produces in the ſe- 

l cond and ſucceeding years From whence we 

| muſt conclude, that it operates upon the ſoil 

ly merely as a mild calcareous earth; and that 

I its calcination is of no farther utility in pre- 

5s WW paring it for manure, than as a cheap and effi- 

'3 E e cacious 
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cacious method of reducing the lime-ſtone to fine 
powder. 1785 1 


„ 


It is of importance that theſe facts ſhould be 
generally known; — becauſe it may ſometimes 
happen that good lime-ſtone ſhall be found in 
places. where fuel could not be obtained for 
burning it; in which caſe, ſuch lime-ſtone 
could be of no uſe to the farmer. if calcination 


were abfolutely neceſſary. But, ſeeing, this is 
not the caſe, lime-ſtone, even in theſe. ſitua- i 
tions, may be converted into a moſt beneficial : 
manure, if a ſtream of water can be commanded 
ſufficient for driving a mill for reducing the ſtone : 
to powder. es 8 - 
[ have ſeen the model of a mill that had been 
invented for that purpoſe, which was conſtruct- 
ed on the ſame principles with an ordinary gun- 2 
powder mill, —It had ſeveral large maſſy ſtamp- : 


ers, compoſed of huge blocks of caſt iron, that 
were ſucceſſively lifted up and let fall by a 5 
wheel that catched their handles, and, after a 
ht : OE OY t 
proper time, ſlipped them again as it revolved 


round its axis. — Theſe ſtampers fell with great * 
force upon the lime-ſtone that had been previ- : 
ouſly broken into pieces of a moderate ſize, and : 


placed in a ſtrong trough formed for that pur- 5 
poſe. 
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poſe.— Through this trough, a ſmall ſtream of 


water was conveyed, which waſhed away with 
it the ſmall pieces of lime-ſtone, as they were 
ſucceſſively reduced to powder by the ſtampers. 
This ſtream of water was received into a large 
reſervoir, in which it was allowed to ſtagnate, 
and depoſit, as a ſediment, the lime-ſtone pow- 
der it brought along with it; the pure water 
flowing gently over a part of? the brim, which 
was made lower for that purpoſe. 

When the reſervoir was nearly full of this 
fine powder, the ' work was ſtopped. The 
water was drawn off from the reſervoir by 
taking out ſome plugs left for that purpoſe, at 
different heights, till all that was clear had run 
off. The powdered ſtone was afterwards thrown 
out to the bank, and allowed to dry . 
for uſe. 

[ have heard that a mill, upon theſe principles, 
was erected by the Honourable the Truſtees for 
managing the forfeited eſtates in Scotland, and 
that a good deal of limeſtone was pounded with 
it—But as it was erected in the Highlands of 
Scotland, where roads were bad, and where 
there was but little ſpirit for improvements in 
agriculture as there was no public demand for 
the manure, after the experiment was ſuffici- 
ently tried to ſhow that it might be practiſed 
with advantage in other places, the mill was ſut- ; 


tered to lie unemployed. 
9 8. 
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—_ valuable diſcoyery for thoſe who may have 
a good lime-quarry ſo ſituated as not to be with. 
in the reach of any kind of fuel for burning 
lime: ſtone; yet: to ſuch as can obtain fuel at a 
moderate expenſe, there can be no doubt but 
that burning is the eaſieſt, and moſt efficacious 
mode of reducing lime-ſtone to powder that 
ever was invented; and therefore ought always 
to be 9 where neceſſity does Ae prevent 
| it. 

3 lime-ſtone to powder a calcination, 
is attended with this farther advantage to the 
farmer, that it conſiderably diminiſhes his 
expenſe of carriage Hure lime-ſtone loſes a- 
bout two thirds of its weight by being thorough- 
ly burned; fo that the man who is obliged 
to drive this manure from a great diſtance, 
will find a very conſiderable faving by dri- 
ving it in the ſtate of ells. But, if it 
were reduced to a powder, by mechanical tri- 
ture, he could not be bonofitod * this circum- 
ſtance. 

Many perſons choolk to dine lime-ſtone 
from a conſiderable diſtance, and burn it at 
home: But, it is obvious they then ſub- 

| ject 
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ject themſelves to a very heavy charge in car- 
riage, which would be avoided by an oppo- 
ſite conduct. This, therefore, ought ne- 
ver to be practiſed, but where other circum- 
ſtances | may counterbalance this unfavourable 


" . 
* * > 


9 6. 

But, as lime-ſtone is often, in its native 
ſtate, mixed with ſand in various proportions; 
—and, as ſand loſes nothing of its weight 
by calcination, it muſt happen, that thoſe 
kinds of lime-ſtone that contain the largeſt 
proportion of ſand will loſe leaſt in caleina- 
tion ; and, of TY afford the N lime- 
ſhells. 

Hence, it is beide that thoſe who are 
under the neceſſity of driving lime from a 
great diſtance, ought to be particularly careful 


to make choice of a kind of lime-ſtone as free 


from ſand as poſſible, and to drive it in the 
ſtate of Ae/ls ; as they will thus obtain an equal 
quantity of manure at the leaſt expenſe of car- 
* that is * 
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When lime is ſlaked, that which contains moſt 
ſand falls moſt quickly, and abſorbs the ſmalleſt 
proportion of water. What is pure requires a 
very large proportion of water, and is much lon. 
gere before it begins to fall. : 

Hence it happens, that thoſe who drive ſandy 
lime: ſhells in open carriages, muſt be very care- 
ful to guard againſt rain; becauſe a heavy 
ſhower would make the whole fall; and generate 
ſuch a heat, as to be in danger of ſetting the 
carts on fire. Whereas pure lime-ſhells are 
in no danger of being damaged by that circum- 
ſtance. =I have ſeen. a cart loaded with ſuch 
ſhells, which had been expoſed to a continued 
ſhower of rain, as violent as is ever known in 
this country, for more than three hours, and 
ſeemed hardly to be alfred by it in the ſmalleſt 
degree. 


$8. 


Lime-ſhells formed from: the pen lime- 
ſtone, require more than their own weight of 
water 
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water to flake them properly ; whereas ſome 
kinds of ' lime-ſhells that contain much ſand, 


do not require above one fourth part of that, 


quantity. 
Hence, it is much worſe oeconomy in thoſe 


who have pure lime-ſhells, to flake and car 


them home in the ſtate of powdered lime, than 


it is in thoſe who have only a ſandy kind of 
_ lime-ſhells, 


y 9. 


It is even, on ſome occaſions, more adviſe- 


able for thoſe who have very ſandy lime to 


drive it in the ſtate of powdered lime, than in 
that of /hells, For, as it is dangerous to give 


that kind of lime- ſtone too much heat, leſt it 


ſhould be vitrified, thoſe who burn it can 
never be certain that the whole of the ſtone 
will fall to powder when water is added, till 


— 
5 


be impeiſedl burned, as it requires much leſs 


* I have found, by experiment, that pure lime-ſhells 
cannot be ſlaked with leſs than about one fourth more 
than their own weight of water. When ſlaked in the 
ordinary way, the fame lime-ſhells thous more than double 
their weight of water. 


fuel 
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fuel on a future occaſion than freſh "I 
' ſtone ; and therefore they much rather 
chuſe to err on this than on the oppoſite ex- 
treme. 

But, ſhould. any one attempt to drive this 
poor ſort of lime in the ſtate of /he//s, he would 
be in danger of carrying home many ſtones that 

would'never Vall, which would more than coun- 

terbalance the benefit he would derive from the 
want of the ſmall quantity of water that is re- 
quired to lake it. 

On theſe accounts, it may be admitted as a 
general rule, that thoſe who can have acceſs to 
lime-ſtone that is free of ſand, will ſave a great 
deal in the carriage of it by driving it in the 


ſtate of „tells; — and that, on the contrary, it 


will be moſt oeconomical in thoſe who can only 
get lime of a very ſandy quality, to drive 1 it in 
the ſtate of powdered lime. 

From hence it follows, that the practice which 
now prevails. of carrying ſhell-lime by water 
from one part of the country to another, is on- 
ly an imaginary ſaving, obtained at a very high 
riſque, to thoſe who drive ſhells of a ſandy qua- 
pod, but a real and unequivocal advantage of 

very high importance to the community at large, 
if theſe Hells are obtained from a pure lime- 
ſtone, | 

Theſe obſervations relate nlp. to the ſa- 
ying of carriage to the farmer—an article 


cies | 5 of 
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capital importance. to him. It is 1— 
now to take notice of ſome other particulars 
that may equally affect him in this way, as 
well as in 1 the 9 w the lime to his 


ground. 


Sto. 


. vague opinion, in general, prevails/in in eve 
ry part of the country, that one ſort of lime 
may be more valuable than another; but it does 
not appear that farmers have hitherto had al- 
moſt any rule to direct them in the choice of dif- 
ferent ſorts of lime; ſome eſteeming one ſort 
Arongeſt, as they term it, and ſome valuing a- 
nother ſort more highly, without being able to 
aſſign any ſatisfactory reaſon for Fn e 
they give in either caſe. 
It is of importance that this matter ſhould be 
elucidated. | 
Altho' it does not always happen, yet, in 
many parts of the country, the real nature of 
lime is fo little underſtood, . that the weighti- 
eſt lime is preferred to that which is lighter; 
becauſe it is imagined the firſt has more /- 
| fiance, and will therefore produce a more pow- 
erful effect upon ground than the fineſt and 
lighteft lime. 


But there ſeems to be no reaſon to think 
that 
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that there is any difference in the ſpecific 
gravity of different parcels of pure calcareous 
matter, when fully calcined ; therefore, if 
there is any difference in the weight of various 
ſorts of lime, it muſt ariſe entirely from a 
variation in the quantity, or gravity of ſome 
extraneous matter that is mixed with the 
lime. EN. 

And, as Jand i is almoſt the only extraneous 
body that is ever found in lime-ſtone ;—and, 
as ſand is always of much greater ſpecific gra- 
vity than pure quick-lime,—it follows, that 
the weighty lime only owes its ſuperior gravity 
to a larger „ of ſand that is mixed 
with it. 

But /and is of no value as a manure; ſo that 
he who voluntarily purchaſes this kind of lime 
in preference to the other, is guilty of a great 
degree of folly; which will be the greater, if 
he has likewiſe to drive it from a conſiderable 
diſtance.— It would be better for him, if he is 
determined to uſe nothing but weighty lime, to 
buy ſuch as is pure, if it can be obtained, and 
mix it with ſand after he has got it home, ſo 
as to give it the gravity required. Some might 
laugh at this as a proof of his folly; and juſt- 
ly — But it is ſurely leſs fooliſh in him to do 
this than to pay money for the ſand, which he 
would thus obtain for nothing, and drive it 


from a diſtance, when he might have it at his 
door. 
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door. This practice would alſo be attended 
with the further advantage, of enabling him 
to know exactly what quantity of real lime he 
applied to his ground, as he would not be 
in danger of r the ſand as a part of 


it. 


S Ex, 


Thoſe who have acceſs to only one ſort of 
lime-ſtone muſt be contented with it, whatever 
may be its quality. But, ſuch as have an 
opportunity of chuſing, may be benefited by the 
following obſervations : 

Pure lime-ſtone, when fully calcined and 
ſlaked, is reduced to a fine impalpable powder, 
that feels ſoft between the fingers, without the 
ſmalleſt tendency to grittineſs—Such lime as 
contains ſand, 1s never ſo fine nor ſo ſoft, but 
feels gritty between the fingers; and 1s more or 
leſs ſo, as the ſand is coarſer, or finer, or in 
greater or ſmaller proportions. | 

The lime from pure lime-ſtone is nn of 
a bright white, when perfectly calcined, without 
a tendency to any colour. — When it has any 
colour, it proceeds from the ſand in its compoſi- 
tion. — There are, however, ſome ſorts of ſand 
that are of ſuch a pure whiteneſs as not to de- 

| _ baſe 
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baſe the colour of the lime in the ſmalleſt de- 
res; but theſe are rare. 


- Hence it follows, that the beſt Ya for the | 


— of the farmer is that which is lighteſt, 
ſoſteſt to the touch, and whiteſt.— The more 


they deviate from either of theſe. teſts of purity, 


the worſe they are for him. 


3 12. 


That 15 fate may have under bis eye at 


one time the ſeveral criteria of the purity of 


lime that have been enumerated in different pla- 
ces of this Eſſay, I chuſe to mention them here 
all at one time.—If he is attentive to remark 
theſe peculiarities, he needs be very ſollicitous 
about examining the qualities of his lime by any 
more minute and troubleſome bin 3 
are as under: 

If the lime-ſtone loſes much of its weight i in 
Ge and the lime-ſhells are extremely 


light; —if the ſhells require a very large propor- 


tion of water to flake them fully; —if it is long 
before they begin to fall; if the lime- ſtone is 
not apt to run (or be vitrified) in the operation 
of burning; if it falls entirely when it gets a 
ſyAcient-quantity of water after it has been 
properly calcined;—if it ſwells very much in 
faking, and if the lime is light, fine to the 
touch, 
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touch, and of a pure white; he may be ſatisſied 
that it is extremely good, and may uſe it in pre- 
ference to any other lime that is ee to it 
in any of theſe reſpects. 

Theſe rules are perfectly ſufbcient to decide 


as to 8 ae value of any two kinds 


and. may j be relied upon with certainty; 955 


: 8 


S444 


. 


But, ſuch as m ay diſcover a new quarry of 
lime- ſtone, and who wiſh to aſcertain with 
certainty its real value, before they put them- 


ſelves to any expenſe about it, will do well to 
employ the following more accurate, and, in 
that caſe, more eaſy analyſis. 


As all caleareous matters are capable of being l 


diſſolved in acids—and as no other earthy matter 
can be diſſolved in them—it follows, that, if 
a ſufficient quantity of acid is poured upon any 
body that contains calcareous matter, this mat- 
ter will be quickly diffolyed, while the others 
are left behind; and the proportions of 1 


may be accnrately aſcertained, 
To try the exact value of every kind of h_ek 


ſtone, of other calcareous matter—take a quan- 
tity of aquafortis *, or ſpirit. of ſalt ; and 


* Nitrous acid. + Muriatic acid. 


having 
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having prepared them, as in the margin , put 
them into a glaſs or earthen veſſel -a dd to that, 


by little and little, a known quantity of the 
matter you mean to examine, which had been 
r 2 Aren K n. ee 4h to ene — 


4. 


Ty All the mineral acids palin and unite with cal- 
careous earths.— But, as the vitriolic acid (ſpirit, or oil of 
vitriol) does not diſſolve the calcareous matter, but forms 
a new concrete, that ſtill retains its ſolid ſtate, it is not 

fit for this experiment. 

And, as it ſometimes happens, that a little vitriolic acid 
is mixed with either the nitrous or muriatic acids—it 
becomes neceſſary to be certain that this is not the caſe, 
before it is employed in this experiment. 

The eaſieſt way of trying if theſe acids are free: from 
the vitriolic is, to put a little chalk into them before you 
employ them. If the acid is pure, the chalk will diſſolve 
very readily—but, if not, ſome part of the chalk will 
fall to the bottom, in the. form of a pure white ſediment. 
When this is the caſe, add ſmall bits of chalk, by little 
and little, till no more of that white ſediment appears— 
after which the acid may be kept for uſe, as. ſufficiently 
pure. 

If the nitrous acid is ; ſo ſtrong as to have a flight brown 
or reddiſſi appearance, it ought to be diluted with water 
till it aſſumes. a greeniſh look —As it is bought in the 
ſhops for the uſe of dyers, &c. it is uſually weak enough. 

If the muriatic acid is ſo ſtrong as to have a bright 
yellow colour—or emits fumes when the bottle is opened 
—it- ought to be diluted, by adding water till it aſſumes 
almoſt a colourleſs ns ada with a 270 faint ting 
of yellow. | 

When they are Ev prepared, either of theſe acids 
nay be uſed indiſcriminately for this experiment, as they 
are equally proper. | | | 


After 
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After each addition, ſuffer the violent efferve- 
ſcenee, or ebullition, that will enſue, to abate 
before more is added. When the whole of the 
powder is put to the acid, and the efferveſcence 
entirely ſubſided, ſtir it about ſeveral times 
with a piece of tobacco-pipe, and allow it to 
remain for ſome time, that the acid may act 
upon every particle of the matter, and thoroughly 
diſſolve it. And, to be certain that there has 
not been too little acid, put a few drops of freſh 
acid to the ſolution, which will excite a freſh 
efferveſcence, if the whole is not fully diſſolved. 
When no change is produced by this addition, 
it is a certain proof that the whole is already 
diſſolved. 

Take then a piece of filtring paper, tho- 
roughly dry, the weight of which 1s alſo known 
fold it properly, and put it in a glaſs funnel 
—pour the whole of the ſolution, with the 
matter that may have ſubſided, into the funnel, 
and allow it to filtre through the paper ſlowly. 
—When the fluid part has thus drained off, fill 
up the filtre again with pure water, to wath off 


the whole of the ſaline parts from the re/tduum 
—Add water in this manner till it comes off 


without any ſaline taſte — ſuffer it then to drop 
off entirely dry it thoroughly and weigh the 
paper with its contents. The difference between 


*The matter that remains undiſſolved. 


Vol. I. U which, 
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which, and what the powder and paper were 

at the beginning, is the whole weight of the 

calcareous matter; ſo that its proportion to the 

whole maſs is perfectly aſcertained. 

In this manner, I have examined a great 

many different kinds of lime-ſtone, and have 

found them vary in all degrees of purity, from 

ſuch as were entirely ſoluble in acids, as ſugar 

= - or ſalt is in water, to others that contained only 

4 one twelfth of their weight of ſoluble matter, 

: and eleven twelfths of ſand. —The ordinary 

kinds of lime-ſtone contain from one third to 

two thirds of their weight of ſand. —Hard chalk 
is uſually a pure calcareous earth ſoluble in 

acids: And ſome ſorts of lime-ſtone may be 

met with that are equally pure;—but theſe are 
rare. The only extenſive lime-quarries of ſuch 

a pure lime-ſtone that I have met with are at 

Sunderland, in the county of Durham, where 

there are ſeveral quarries of exceeding fine lime- 

None ; the beſt of which belongs juſt now to Mr. 
James Galley of that place—There are ſome n 
quarries farther up the river Wear, the ſtone ¶ ſt 
of which 1s of a much inferior quality. li 


Were all the ſtones in the ſame quarry equally 
pure, the above would be a perfect and unex- 
ceptionable method of aſcertaining the purity 
of any lime-ftone : But it often happens, that, 
in a * of the "ey worſt quality, there are 
ſome 


3 
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ſome pieces found that conſiſt of pure ſpar, 
that are entirely free of any mixture of ſand; 
and, in other quarries of a better ſort, there 
are often ſmall veins of an impure ſort of ſtone 
mixed through the rock; ſo that, if either of 
theſe ſhould chance to be picked out as a ſpeci- 
men for trial, the reſult would not be juſt. | 
To avoid falling into this miſtake, any one 


who wiſhes to'make an accurate analyſis of any 


new diſcovered lime-ſtone, will do well to take 
eight or ten ſtones from different parts of the 
quarry, that are ſomewhat different in appear- 
ance from one another; and, having taken a 
chip from each, pound the whole together, to 
afford a proper ſubject for the experiment. 
The ſame experiment might be tried with 
lime — but it is evident, the proportions would 
be different in the ſame ſtone, from what they 
would be if tried before calcination—as lime 
wants its fixed air, &c. which it had when in 
the ſtate of lime-ſtone. But, as the lime is 
more liable to be varied by accidental circum- 
ſtances, it is beſt to try anne experiment with 
lime-ſtone, 
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of the hardeſt lime- ſtone is Atronger, as it is 
called, by which is meant more powerfully 
efficacious as a manure, than that which is made 
from materials of a ſofter, nature. Hence it is, 
in general, aſſerted, that lime made from chalk 
is much weaker, as a manure, than that which 
is made from harder lime- ſtone. 

1 Nothing, however, can be more erroneous 
than this hypotheſis. In the former part of this 
Eſſay, I have had occaſion to explain pretty 
fully what is the real difference between chalk 
and or le nothing can be more cer- 
tain, than that the lime made of chalk is purer 
than that made from almoſt any aa 
and contains a much larger proportion of cal- 
carequs matter ;—on which account it muſt be 
more efficacious as a manure than any of theſe | 
more impure kinds of lime. | 

The hardeſt lime-ſtone that I "AX is that 
belonging to Mr. Galley at Sunderland. Its 
external appearance rather reſembles flint than 
lime-ſtone ; and I have known it ſhaped into 
flints for guns, and uſed as ſuch with ſucceſs— 
yet the lime made of this exceeding hard ſtone 
is as light, as white, and as ſoft to the touch, 

as 


5 
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as the pureſt chalk-lime,—It differs not from 
that in any ref} pect—inſomuch, that J defy the 
greateſt connoiſſeur in theſe matters to diſtin- 
guiſh between it and the pureſt chalk-lime, 
when perfectly calcined, by any other means 
than by the pieces of flint that are ſo often 
met with among chalk-hme. 8 

And from this lime, obtained from theſe very 
hard ſtones, as perfect chalkè may be artificially 

made, by the ſimple proceſs deſeribed p. 254. 
as was ever obtained from a any quarry in Eng- 
land. 

From theſe conſiderations, therefbrs; I am 
obliged to conclude, contrary to the common 
opinion, that chalk-lime is, almoſt in all caſes, 
more efficacious, as a manure, than any lime 
obtained from lime-ſtone, in-equal quantities— 
as it is extremely rare to meet with a lime- ſtone 
that contains near ſuch a large proportion of 
calcareous matter; on which account it ought 
always to be preferred by the farmer, where 
both can be had at the ſame price 


916. 


We know little certain about the mode in 
which lime operates, excepting that it acts merely 


in conſequence of its being mixed with the ſoil 


in ſubſtance, If a heap of lime ſhall have 
lain 


tans = 
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lain ever ſo long upon one ſpot, and be after- 


wards carried clean away from it, ſo that none 

of the particles of the lime remain to be mixed 

with the ſoil—that ſpot will not be richer, or 

carry more luxuriant crops, than the places a- 

round it—which, every one nn is not the 
caſe with regard to dung. 

Again —if lime be ſpread. upon the Curface 
of the ſoil, and allowed to remain there with- 

out being ploughed in, its effects will ſcarcely 
be perceived for ſeveral years, till it has had 
time gradually to ſink through the ſward and 
mix with the ſoil; after which its effects begin 
to be perceived although much leſs ſenſibly, 
than if the ſame quantity of lime had been inti- 
mately mixed with the ſoil, by means of the 
plough and harrow. 

I am no ſtranger to the improvements that 
have been made in Derbyſhire, by means of 
lime without the plough; but this is no excep- 
tion to what I have ſaid. The effects are ſlow, 
though certain. Thoſe who inhabit countries 
that admit of the plough, are often adviſed to 
lay lime upon the grafs, and are made to be- 
lieve, that theirJpaſtare will be inſtantly mend- 
ed by it, nearly in the ſame perceptible man- 
ner as if it had been dunged. This I myſelf 
have tried, and have ſeen it tried by others 
but always found that the graſs, for the firſt 
year, was rather hurt than benefited by it; nor 
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was it ſo much improved in ſucceeding years as 
if the ſame quantity of lime had been applied 


and intimately mixed with the ſoil. In this 
mode of applying lime, therefore, it is long be- 
fore it yields a proper return, and is not to be 
recommended to a poor man, unleſs where ne- 
ceſſity obliges him to practiſe it. 


5 16, 
If, then, lime acts upon the ſoil more ef- 


ficaciouſly in conſequence of being intimate- 
ly mixed with it, we may naturally conclude, 


that it will produce a more ſenſible effect 


when it is reduced to exceeding ſmall parti- 
cles, than when it is applied to the foil in lar- 


ger lumps, as theſe do not admit of being 


ſo intimately mixed with the particles of the 


ſoil. | | 


But no method has ever yet been diſcovere 
for reducing calcareous matter to ſuch ſmall com- 


ponent parts, or of ſpreading it ſo evenly o- 


ver, or of mixing it ſo intimately with the ſoil, 
as by calcination. Accordingly it is found, that 
lime will produce a very ſenſible effect upon the 
ſoil when applied in infinitely ſmaller quan- 
tities, than any other calcareous matter what- 


EVETL, e 5 


Conſidered 


PP ²˙ wm N In - . 


— —— memos 


— 2 =». 
mw 
— 


— 
1 * — 
— — * 


—— — — — — — * uz - — 25 2 2 * 1 - w - A 
P e I; „ nr * ” — 1 TIF — 29 ů— — — 1 p - ws. 
a . A \ \ ® = 
43” »a oe 1 . „ & io. 33 Ow —_— _ on > 1. - =—= \ 
J — - 3 - = _ _ 
$,* * A 


1 C te Rey Lens oe es 
* 2 F 
—— = 2 — =, 
SS". = — — oo er dn — = - £ 
2+ Pt o * 
- a — * = rs” 


— 


— 


— 
2 har ——— 2 —— b 8 
a = — wy £5 r a 


— n 
_ Wy 


4 > 
CREE OT 
— OS 


8 N 4 
= e 
A Sp. nr 


295 OFQUICK-LIME 
© Conſidered in this view, it can never be ex- 
pected that lime-ſtone, reduced to powder by 
any kind of mechanical triture, will produce 
ſuch a ſenſible effect upon the ſoil, as the ſame 
quantity of calcareous matter, in the ſtate of 


lime, if properly applied; becauſe it is impoſſible, 
by mechanical means, ever to reduce it to ſuch 


a fine powder as it netuielly falls into after cal- 


_ cination. 


$a? 

Much, however, depends upon the nd of 
applying the lime to the ſoil after calcination, 
If it is ſpread as ſoon as it is ſlaked, while yet in 
a powdery ſtate, a very ſmall quantity may be 
made to cover the whole ſurface of the ground, 
and to touch an exceeding great number of par- 
ticles of earth. But, if it is ſuffered to lie for 
ſome time after ſlaking, and to get ſo much 
moiſture as to make it run into clods, or cake 
into large lumps, it can never be again divided 
into ſuch ſmall parts; and therefore a much 
greater quantity is neceſſary to produce the 
ſame effect, than if it had been applied in its 
powdery tate. 

But if the ſoil is afterwards to be 1 
long in tillage—as theſe clods are annually bro- 
ken ſmaller by the action of the plough and 

harrows, 
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harrows, the lime muſt continue to exert its 
influence a- new upon the ſoil for a great courſe 
of years it will produce an effect nearly ſimilar 
to that which would be experienced by annual 
ly ſtrewing a ſmall quantity of powdered lime 
over the ſurface of the ſoil. But, as the price 
of the lime muſt, in the firſt caſe, be paid by 
the farmer altogether at the beginning, which 
only comes to be ſucceſſively demanded, in wel 
other caſe—this deſerves to be attended to, as 

it may become a conſideration of ſome ape 
tance where lime is dear, and er not very 
plenty. 


AS A MANI 
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In few particulars are practical farmers more 
divided in opinion than about the quantity of 
lime that may be laid upon an acre of ground 
with profit, or even with ſafety. Some re- 
quire that it ſhould be applied in ſuch ſmall 
quantities as thirty or forty buſhels to the acre; 
and aver, that, if more 1s uſed, the ground will 
be abſolutely ruined—while. others maintain, 
that ten times that quantity may be applied with 
ſafety. 

A great variation may, no doubt, be produ- 
ced in this reſpect, by a difference in the nature 
of the ſoil,—in the ſtate of culture it is under 
at 


— 
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at the time,—in the quantity of calcareous 
matter with- which it may have been formerly 
impregnated; - and, perhaps, a variation may 
ſometimes ariſe from other circumſtances, that 
have never yet been attended to. 

A difference will likewiſe ariſe from the qua- 
lity of the lime that is applied, and from the 
manner in which it is employed. Some kinds 
of lime contain, perhaps, ten times more calca- 
reous matter than other kinds: And it has 
been ſhowed above, that a very great differ- 
ence may ariſe from the mode of applying the 
lime. 

Conſidering all theſe circumſtances, it would 
appear a little preſumptuous in any one to pre- 

ſcribe poſitive rules that ſhould be generally a- 
dopted in this reſpect.— This I ſhall not attempt 
— but ſhall relate, with candour, ſuch obſerva- 
tions as have occurred to myſelf in the courſe 
of a pretty extenſive experience of this ma- 


nure. 


9 19. 


It is common to hear thoſe who have had lit- 
tle experience of lime, as a manure, recommend 
very great caution, leſt too great a quantity be 


employed, for fear of burning the ſoil, as they ex- 
| preſs 
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preſs it. This idea of burning has been evident- 
ly adopted from what is experienced by apply- 
ing cauſtic lime to other bodies in large quanti- 
ties, as it often corrodes and ſhrivels them up, 
and produces other effects which greatly reſem- 
ble thoſe of fire : But it cannot produce any 
ſuch effects, unleſs there are vegetables grow- 
ing upon it at the time. In that caſe, the vege- 
tables might indeed be corroded by the lime, if 
rain ſhould fall immediately after it was ſpread, 
when newly ſlaked. But, as it loſes this fiery 
corroſive power in a few days after it is ſpread, 
nothing of that kind can be expected to happen 
to the / Accordingly, we never hear of 
crops being burnt up with too great a quantity 
of lime, in thoſe countries where it has long 
been uſed as a common manure—although it is 
there often employed in much larger quantities 
than in other places where it is more rare. 

I myſelf have had the experience of lime in 
all proportions, from one hundred to above ſeven 
hundred buſhels to the acre, upon a great vari- 
ety of ſoils, and have always found that its ef- 
fect in promoting the fertility of the ſoil has 
been in proportion to the quantity employed 
other circumſtances being alike. 

The expenſe in moſt caſes prevents farmers 
from employing this manure in greater quan- 
tities than thoſe above mentioned ; but acci- 
dental circumſtances clearly ſhow, that, if it 

were 
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were apphed in much larger quantities, the ef- 
fect would only be to promote the luxuriance 


9819. 
A gentleman of my acquaintance, in whoſe 
veracity I perfectly confide, happening to be from 
home when a large field was limed, and hay- 
ing no occaſion for the whole quantity of lime 
that had been brought for that purpoſe, and 
laid down in one corner of the field, his ſer- 
vants, without driving it away, mixed what 
remained with the ſoil, altho' the lime lay there 
about four inches thick over the whole furface, 
The effect was, that, for many years afterwards, 
the grain was ſo immoderately luxuriant, that 
it fell over, and rotted before it came to the 
car.— After many years, this luxuriance abated 
a little, ſo as to allow the grain to ripen; but 


it was always much more luxuriant than any 
other part of the field. 


| An accidental experiment, nearly ſimilar to 

this, fell under my own obſervation. It hap- 
pened that the ſervants of another farmer laid, 
by miſtake, a few heaps of lime upon a graſs- 
field that he did not intend ſhould be broken 
up at the time. The miſtake was ſoon diſco- 
vered, 
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vered, and no more lime was laid down at that 
place; and the few heaps (about a buſhel in 
each,) were allowed to lie neglected without 
being ſpread —The field was paſtured u pon for 
ſeven or eight years after that, before it was 
converted into tillage; and the heaps were by 
that time become ſo flat, and ſo far ſunk into 
the ground, that they could hardly be diſco- 
vered. 
Before it was ploughed up, the whole of the 
field was limed, and this part of it equally fo 
with the reſt ; nor were the old theaps touched 
till the plough went thro' them in tilling the 
field, when the lime was there turned up, almoſt 
without any mixture of ſoil. The conſequence 
was, that at every one of theſe heaps, a tuft of 
corn ſprung up with ſuch luxuriance as to be 
entirely rotted before harveſt ;—and, for many 
years afterwards, theſe tufts could be diſtin- 
guiſhed from the other parts of the field; at a 
very great diſtance, like ſo many buttons on a 
_ coat ;—and perhaps continue ſo to this day. 
From theſe experiments, as well as other con- 
ſiderations that will afterwards occur,—there 
ſeems to be reaſon to conclude, that, on ſoils 
that do not naturally abound with chalk, or 
other calcareous matter, there is leſs danger in 
giving too much lime than in applying too lit- 
tle; ;—except in thoſe. caſes where an Over luxu- 
riance is dreadet. 
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920. 

1 have often heard it urged 3 as an objection 
to the uſe of lime as a manure, that, altho' it 
þ indeed promote the fertility of a ſoil in 
a high degree at firſt, yet, in the end, it ren- 
ders it much more ſteril than formerly ; on 
which account, they ay, it ought not to be at 
all employed. 

This, like many other objections to 1 
practices, takes its riſe entirely from the a va- 
rice and unſkilfulneſs of thoſe who complain. 
IIt is chiefly heard of in thoſe parts of the 
country, where it is not uncommon for a far- 
mer, after once liming a poor ſoil, to take 
fifteen or ſixteen crops of oats ſucceſſively, 
without any other dreſſing or alternation of 
crops. It muſt be a good manure that enables 
theſe ſoils to produce ſuch a number of ſucceſ- 
ſive ſcourging crops of any ſort. But it would 
be a marvellous one indeed, if it ſhould prevent 
thoſe fields from being exhauſted by them. 
But, is it not well known, that, in all the 

richeſt and beſt improved parts of the country, 
lime has been long employed as a manure ? 

yet, ſo far are theſe ſoils from being rendered 
ſteril by it, that it is doubtful if any art, with- 


out the aſſiſtance of lime, or ſome calcareous _ 


matter, 
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matter, could ever have brought theſe fields to 
their preſent degree of fertility. Thoſe, there- 
fore, who complain of the hurtful effects of 

lime as a manure, proclaim what they ought 
to conceal, that they have had in their poſſeſ- 
ſion a treaſure which might have enriched their 
poſterity, but which they have idly DN 
away in their own life-time. | 


d 2r. 


We are not only unacquainted with the mode 
in which lime operates upon the ſoil, but we 
are even in a great meaſure ignorant of the ac- 
tual changes that are produced upon the earth 
after this manure is applied. So much time is 
neceſſary to diſcover theſe, and ſuch accuracy 
of obſervation is required, that it will perhaps 
be long before the whole ſhall be fully aſcertain- 
ed. I ſhall mention a few that have occurred 
to myſell. ; 

It is often aſked, how long the effects of lime 
may be perceived on the ſoil? and, if by this 
queſtion it be meant to aſcertain the length of 
time that the effects of lime will be perceptible 
in promoting the luxuriance of the crop after 
one manuring, it is no wonder that very diffe- 
rent anſwers ſhould be given, as the effects 
muſt vary with the quantity or quality of the 

: lime 


Ne lime be f 


F C . rc K-LIME 
ne employed, the nature of the crops that 
follow—and many: thor circumſtances that it 


aid be impoſſible here to enumerate. 8 
But, if it be viewed in another light; —if 


uppoſed to alter the ſoil ſo as to render 


it ſuſceptible of being affected by other manures 
in a more ſenſible degree, ſo as to make it ca- 


pable of producing crops that no art could 


otherwiſe have effected, and to admit of being 


improved by modes of culture that would not 
otherwiſe have produced any ſenſible benefit; — 


the anſwer to the queſtion would be more 7 


28, in this light, it is pretty plain that its 


effects will be felt perhaps as long as the ſoil 
exits, 
I beheve 8 are ſeldom accuſtomed to 


conſider lime, or other calcareous manures, in 


* 


this laſt point of view; although, when it comes 
to be enquired into, I doubt not but this will 


be found to be by far the moſt valuable effect of 
theſe manures. A few facts will beſt illuſtrate 


my meaning: 


In the farmers have found that, 


by ſpreading the lime in conſiderable quantities 
upon the ſurface of their heathy moors, after 


a fe 
ſurface be becomes covered with a fine pile of graſs, 


years the heath diſappears, and the whole 


conſiſting of white.clover, and the other valua- 
ble * of 1 hos This ſhows that 


lime 
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u renden the. eee. aan an 
of heath. 5 
It is nd by expietionen, that, in all po 
rous ſoils which: are not expoſed to tas: much 

dampneſs, in every patt of Scotland Where lime 


has not been employed, heath has a natural 
and almoſt irreſiſtible; propenſity.” to eſtabliſh” 


itſelf, In thoſe parts of the country, where: 
lime has been aA” uſed: as a manure, we find 
that the fields may be allowed to remain long in 


grafs, without ORIG ene with Wat nor- 


ious plant. 


Again: It is el bann * thoſe wha bas 


been attentive, and have had opportunities of 
obſerving the fact, that peaſe of any ſort can 
never be ſucoeſsfully cultivated in any part of 
the country where lime or other calcareous 
manures ha ve never been employed. If the 
ground be made as rich as poſſible with com- 
mon dung, although the peaſe in that caſe will 
vegetate and grow” for ſome time with vigour; 


yet, before they begin to ripen, they become 


blighted mer die away entirely: before a 
is formed, and but rarely produce: a few half. 
formed' peaſe. 

But, if the ground has ever been limed; altho', 


perhaps, at the diſtance of thouſands of years 
from that period, it never loſes: its power' of 


producing good crops of peaſe, if it is put in a 
proper tilth ſor * them at that time. 
Vor. I. X Again: 
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Again: In countries that have never been 
limed, the kinds of graſs that ſpontaneouſly 
appear, if left to themſelves, are the ſmall bent 
graſs," and feather-graſs In places where 
lime has ever been uſed, the ground, if ex- 
hauſted, produces fewer plants of theſe graſſes; 
but, in their ſtead, white clover, the "pou and 
feſcue graſſes chiefly abound. 25 

The ſoil, in either of theſe onion; may hw! 
come equally poor; — that is, may produce e- 
qually ſcanty crops: But the means of recove- 
ing them will be ſomewhat different. In the 
firſt caſe, a fallow is moſt always of uſe. In the 
laſt, it is often of no effect, ſometimes even 
bhurtful. In the firſt, a moderate dreſſing of 
dung produces a much more ſenſible and laſting 
effect than in the other. n the firſt, the quality 
of the graſs, as well as its quantity, rather im- 
proves by age.—In the laſt, theſe circumitances 


are reverſed. 8 
I I might mention Fe 43a ations 


tending to ſhow that ground which has been 
once impregnated with calcareous matter, ac- 
- quires qualities from that moment which it did 
not poſleſs before, which it ever afterwards re- 
tains, and never returns exactly to its former 
ſtate.—But I have ſaid enough to ſuggeſt this 
idea; future obſervations will . how juſtly 
it is founded. 


\ 
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© Altho' Tae 3 pg 1 hep cficAs on | the 
ſoil, it does not ſeem ever to incorporate with 
the mold fo as to form one homogeneous maſs; j 
but the lime remains always in detached par- 
ticles, which are larger or ſmaller in proportion 
as it has been more or leſs perfectly divided when 
it was ſpread, or broken down by the ſubſequent 
mechanical gperations. the ſoil may have been 
made to undergo. 

Hence it b chat, in i ploughing, if there 


© +. « 


dan into the bottom of the open furrow, as 
ſoon as the earth is edged up upon, the mold- 
board, ſo as to fall into, the loweſt place that 
has. been made by the plough before the furrow 
is fairly turned over. _ 

In conſequence of this circumſtance, it muſt. 
happen, that, in the courſe of many repeated 
ploughings, more of the lime will be accumu- 
lated at the bottom of the ſoil than in any 
other. part of it. And, as the plough ſometimes 
goes a little deeper than ordinary, the lime that 
on theſe occaſions chances to be depoſited in the 
bottom of theſe furrows, will be below the or- 
dinary ſtaple of the ſoil, it will be uſeleſs for 
X 2 the 
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the purpoſes of the farmer. It is commonly 
thought that the lime has ſunt thro the ſoil by 
its own gravity ;—although it is certain that 
lime is ſpecifically lighter than any foil, and can 
only be accumulated there 1 155 means .Abpve 
deſcribed. 

To o ile this inconvenience, it behoves the 
farmer,—in the firſt place, to be extremely 
attentive to have his lime divided into as ſmall 
particles as poſſible at the time of ſpreading : 
For, if theſe are ſufficiently ſmall, they incor- 
porate ſo intimately with the mold as. to be in- 
capable of being eaſily detached from it —On 
this account, as well as others, it is always 
moſt adviſeable to ſpread the lime when in its 
dry powdery ſtate, immediateiy after flaking, 
before it has had time to run into lumps. = 

It is alſo of importance to plough the ſoil 
with a more ſhallow furrow than uſual, when 
lime is put upon it ;—eſpecially the firſt time 
it is ploughed after the lime has been ſpread 
upon its ſurface. Becauſe, at that loughing, 

the lime being all on the ſurface, a r pro- 

ortion of it is turned into the bottom of the 
laſt made furrow, than at any ſucceeding 
ploughing ; and therefore more of it will be 
buried beneath the ſtaple than at any other 
time, if the furrow ſhall have been very 


deep. 


'This 


AS A MANURE 309 
neceſſary in ploughing graſs- ground that has 
been newly limed; becauſe, in this caſe, the 
lime is lefy capable of being mixed with "_ 
part of the Soil than in any other. 

It alſo becomes extremely neceſſary, in all 
ſucceeding ths, to guard as much as poſſible 
againft ploughing to unequal depths. + 

I have hitherto ſpoke only of lime as a ma- 
nure but moſt of theſe obſervations, it will 
appear, may be equally applied to other cal- 
careous matters. That the comparative value 
of theſe, and the real difference between them, 
when compared ſeparately with lime, as well as 
with one another, may be fully underſtood, it 
will be neceſſary to conſider each claſs of theſe 
ſubſtances ſeparately, and point out with pre- 
ciſion its peculiar diſtinctive — FOOT. 


y 23, 
r CH x LM. 


All the writers on agriculture whom I have 
ever yet met with have confidered the ſeveral 
claſſes of calcareous ſubſtances as diſtin kinds 
of manures, and as poſſeſſing qualities extremely 
different from one another on many occaſions. 


And hence it happens, that ſometimes one of 
theſe, 


3% CORQUTOKESLIME 


theſe; which chances to have become the fa- 
; vourite! of the author, and ſometimes another, 
is highly recommended, while the others are 
deſpiſed as uſeleſs, or reprobated as pernicious. 

In this manner, a very late writer“, with 
whom chalk is a peculiar favourite, ſays, I 
will lay it down as a certain and uncontrover- 
tible maxim, that cha/k freſh from the pit, laid on 
and managed as before directed, in the proper 
ſeaſon, will enrich every ſort of earth it is laid 
upon; and that Iime, on the contrary, laid on, 
at whatever time, or managed in whatever 
manner, will, after the firſt and ſecond year, 
impoveriſh ous ſoil it mixes with.” 

It would be no difficult matter to produce 
other authors who, in a like deciſive manner, 
reprobate the uſe of chall, while they enlarge, 
without bounds, on the qualities of //me—and 
others who prefer marle of different ſorts, or 
| ſome of the other claſſes of calcareous earths, 
as the moſt valuable of all manures—while 
they condemn the er beyond all bounds of 
moderation. 1 

The truth, Hewes: 1 is, that, although theſe 
authors may be right in recommending their 
own favourite manures, the beneficial effects 
of which they may have often experienced ; as 
they uſually condemn the others, merely from 

—_ 
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early Abet or imperfect trials of them 
which have not ſugeeeded, their deciſions ought 
only to be conſidered as a proof of their being 
unacquainted with the real qualities of the 
matters they condemn, and of that preſumptu- 
ous weakneſs which is ever 8 renden of 
ignorance. 

Nothing can afford a eder Seal that the 
author above mentioned was totally unacquaint- 
ed, either in theory or practice, with the real 
difference between chalk and lime, than the 
poſitive diſtinction he has made between theſe 
two ſubſtances as a manure . 


926. 


It has been demonſtrated, in the preceding 
part of this Eſſay, that lime differs not in any 
of its qualities from chalk, except that it is de- 
prived of its fixed air—which can have no ef- 
fect on it as a manure; becauſe it again abſorbs 
that fixed air before it has been a few days ap- 
plied to the ſoil. After this period, therefore, 
what was originally Iime is now c/alk, and muſt 
have the ſame effects Fg the ſoil, in every 


 Teſpedt, 


* 'The reader ought to be informed, that the lime he 
condemns is lime made from the very chalk he ſo much 
approves of, 
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respect; as an cqual quantity of .chalk, equal) 
— ron. it, would have had. | 

It is eaſy, however, for thoſe — Ae to 
the practice of this gentleman, to account for 
his partiality for chalt. The quantity of chalk 
he recommends is twenty-five loads per acre ; 
which, I ſuppoſe, may be about twelve hun- 
dred -buſhels*, He adviſes only ten or fifteen 
buſhels-of lime. Is it ſurprizing that the effects 
of theſe two dreſſings. ſho be rarely diffe- 
rent? | 
Ne ventured once to give a field of clay a 
dreſſing « of ſixty buſhels of lime — after which 
he took, 


1. wheat, produce 16 buſhels, 


OR 8 = = +4 quarters, 
3. barley, - 5 buſhels, 
4. clover, 2 - worth nothing. 


e n he, the lime has ruined my 

ſoil. 

Phe foil was acknowledged to be poor—In- 
ſtead of ſixty, it is doubtful if ſix hundred buſh- 

els would have been ſufficient to make it pro- 


duce good crops under a management fo execra- 
ble in other reſpects. 


* A had I underſtand to be a waggon-load—which, I 
ſuppoſe, may contain between five or ſix quarters. 


But 
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Bur leave . theſe em 


4 


ban 


"Chalk, as has been often ſaid in 2 wack 4 
this eflay, i is a pure calcareous earth haſtily con- 
creted. Sometimes it is mixed with a "Call 
proportion of argillaqous * matter, in which 
ſtate it approaches to the nature of marie, In 
either the one or the other of theſe ſtates, it is 
employed as a manure in the countries where 
it abounds, 

Chalk differs not from lime in any particu · 
lar that can affect the farmer, unleſs it be that 
lime, by being in the ſtate of a fine powder, ad- 
mits of being more equally ſpread upon the 
ground, and more intimately mixed with the 
foil, than cha/k; from whenoe it follows, that 
a much ſmaller quantity of lime may be 
employed ſucceſsfully as a dreſſing for ground, 
than could poſſibly be the caſe with chalk. 

In order, therefore, to make chalk produce 
the greateſt poſſible effect upon the ſoul, it be- 
comes neceſſary to reduce it into as ſmall. pieces 
as can be done—ſo:that it ought to be an object 
of great importance to thoſe farmers who have 
an opportunity of employing this ſabſtance, 


* Clayey. 


to 
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to diſcover what is the eaſieſt and leaſt expen- 
five method of reducing it, as ſoon as poſſible 
after it is Ow _ the ſoil, into very ſmall 
portions. | | 

Chalk is ſuch a porous ſubſtance, that, when 
in its native bed, after long and continued rains, 
it is found to have imbibed a great deal of moiſ- 
ture by which it aſſumes a Goftiſh feel to the 


touch. 
But if chalk 8 "ih out of the pit, and dri- 


ed ſlowly and perfectly by the heat of a ſum- 
mer's ſun, its pores become, in ſome degree, 
contracted ; it reſiſts, in a great meaſure, the 
freſh admiſſion of water, and acquires a much 
greater degree of hardneſs, than when it was 

COOL dug from the quarry. 8 
On the contrary, if it be taken from the pit 
during the wet weather in winter, and expoſed 
to the rains that uſually fall at that ſeaſon, it 
has never time to dry—its pores remain quite 
full of water ; and, when: the froſt comes on, 
that water, in the act of freezing, being greatly 
expanded, burſts it forcibly aſunder, and makes 
it erumble down into a ſlimey kind of powder. 
And, as the pieces that may remain undecom- 
poſed continue to abſorb more as the rains fall 
from the heavens, the froſts that may ſucceed 
occaſion a new diſſolution - ſo that, by theſe 
alternate rains and froſts, the whole is in 
time 


As A MANURE) 335 
time totally divided, ſo as to admit of be- 
ing pretty een pegs. and mixed ms the 
ſoil. | 
For theſe reaſons, it is always pellen to 
dig the chalk in the beginning of winter, and 
to ſpread it immediately upon the field as well 
as can be done, ſo as to expoſe it to the vi- 
ciſſitudes of the winter weather before it has 
had time to harden after being taken from the 


pit. 


y 27. 


As the chalk ought always to be carried to 
the field while yet wet, it in a great meaſure 
prevents thoſe who may be at a diſtance from 
the place where it is found, from being bene- 
fited by this manure; becauſe the carriage of 
it would, in theſe circumſtances, be extremely 
burdenſome. 

To obviate this inconvenience, it becomes a 
very oeconomical practice to reduce it to the 
ſtate of lime before it is carried home. For, in 
this way, the weight is not only much dimi- 
niſhed by the diſſipation of all the moiſture 
from the chalk, but it can alſo be carried home 
in ſummer, when the weather and roads are at 


the beſt; and a much ſmaller quantity will pro- 
| duce 
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duce an equal effec}, chan . 30 1s in the 
ſtate of chalk. l * 

Thoſe, 8 edn x ig no 3 3 
reous manure within reach of them but chalk, 
—when that is at a oonſiderable diſtance, ought 
always to drive it in the ſtate of lime. But 
thoſe who are cloſe by the pit will, in general, 
find it more eee to 6 it in the 
ſtate of chalk. 57 | 


— 


9 28. 


Chalk ſo much abounds i in the ſouthern parts 
of Britain, that ſhips ſometimes bring it as bal- 
laſt to the north ;—on which occaſions it may 
be purchaſed at a moderate price by the farmer, 
— But, although it contains, perhaps, nearly an 


equal quantity of calcareous matter as the ſame 
bulk of ſome very pure kinds of lime, yet it will 


not be good oeconomy in him to purchaſe it at 
the ame price with the lime, —as at leaſt three 
or four times more chalk than lime will need to 
be applied to his ſoil before it produces an equal 
effect. For, as it is impoſſible to get that hard 
dry chalk reduced to ſmall enough parts, a 
great quantity muſt be applied before it can 
produce any ſenſible efect; and, although 
the effects of this manure tay be laſting, yet 
it 
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it is never any thing nearly equal to lime, he 
gr in equal quantities. 

Another calcareous matter of great utility as 
a manure is marle; the diſtinctive ON of 
which _ now to ded / rpm GR : 


—— 


: 2 —— 


Few ſubſtances 3 3 greater diver- 
ſity of forms than marle. Hence it is uſual 
for writers on agriculture to enumerate as diſ- 


tint manures the ſeveral varieties of this gene- 
ral claſs of bodies. But, as all the diffrent 
kinds of marle that have hitherto been diſcover- 
ed may be reduced to two general claſſes, viz. 
earthy marles, which are always found i in foſſil 
ſtrata under the earth, and ell marle, which 
always retains evident marks of its animal ori- 
gin, I ſhall conſider each of theſe ſeparately as 
diſtinct ſubſtances. 


4 


9 30. 
Of Earthy or Fo „N Mark. 


The varieties of this claſs of bodies are dit. | 
AE by names, ſuggeſted by the appear- 


ance 
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ance; they aſſume when freſh: dug from their 

their native beds. When they are ſoft and of 
an uniform texture, they are called clay marles; 
hen firm and hard, ſtone marles aka 
theſe aſſume a thin foliacious appearance, they 
are denominated ſlate marles, and ſo on. 

But, whatever appearance they aſſume when 
freſh dug, or by whatever name they are known, 
they all agree in this, that, if they be expoſed 
for a ſufficient time to the action of the air, 
they crumble into ſwaller parts, and fertilize 
the. earth” to which they have been properly ap- 
plied. 3 


"The i ingenious ] Dr. Ainſlie has demonſirated, | 


— + -Y A — * 


by an acchrate ſet of experiments, recorded in 
the Phy ſical and literary eſſays, volume third, 
lat al the. varieties of this claſs of bodies 
contain a conſiderable proportion of clay, united 
with calcareous matter; whereas limeſtone, 
if it does not conſiſt of pure calcareous mat- 
ter, is uſually united with ſand i in various pro- 

portions. | 
The calcareous matter in marle does not differ 
in any reſpect from that in limeſtone, and its pro- 
portions in many caſes is the ſame in marle as 
in lime-ſtone,—ſo that the difference between 
the appearance and qualities of theſe" two fub- 
ſtances. ariſes intirely from the nature of the 
heterogeneous bodies mixed with the calcareous 
5 When 


ik. and &4 
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When marie is expoſed to the air, the clay in 


its compoſition abſorbs the moiſture that falls 
from the clouds, - ſwells with it. becomes ſoft, 
and, gradually loſing its coheſion, crumbles 


to pieces, —If lime-ſtone is expoſed: to the air, 


the ſand in its compoſition is not in the leaſt 
affected by moiſture. and it retains its original 
figure and r for a e N * 
tien 7 3 3 180 
When andi is pared with the 4425 hola 
into the compoſition of marle, it aſſumes a ſtony 
like appearance and 1s more or leſs: firm ac- 
cording to the quantity of ſand, or other 'cir-: 
cumſtances.— But, where there is clay at all in 
the compoſition, it will be gradually ſoftened by 
water acting upon it; and, it is owing to this 
circumſtance alone, that ſtone-marles fall in 
time to pieces when expoſed to Ws 0... 
But, if marle be ec to the action of a a 
moderate fire, the clay in its compoſition becomes 
hard, —it is no longer capable of abſorbing 
water, or of being affected by it in any de- 


gree; ſo that the marle, if not of a very pure A 
ſort, or ſuch as contains only a very ſmall} pro- 
rtion of clay mixed with the ſand in its com- 


poſition, will become firmer after burning than 


it was before, and be in this ſtate with more p 


difficulty reduced to powder, which is the re- 


verſe of what happens with lime-ſtone. | h 
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Mae, ee 1 to aſt as a manure 
without any other preparation than digging it 


from the pit and ſpreading it upon the ground, 


hereas lime-ſtone always requires to be re- 
duced to a powder, either by burning or othes- 
wid! before it can be of any uſe in that way. 

But, as lime- ſtone is at once reduced into 


mach: ſmaller-parts by calcination than marle 


can ever be braught to at firſt, a much ſmaller: 
proportion of lime may be equally ſpread over 
an acre of ground, than of hv and: theres 

fore it will Reds i in e en 
more dle effet 7 


* * — * 
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The diſcerning reader, who attends to theſe 
cireumſtances, will eaſily perceive the reaſons 


for all the peculiarities of practice that prevail 


with regard to the application of lime and 
marle, and be able, without embarraſſment, to 


judge in what caſes it may be moſt for his profit 


to employ the one or the other of theſe ma- 


nures, when they are both within his po wer. 
He may aſcertain the proportion of calcareous 
matter contained in the marle, by the ſame 


proceſs already deſcribed for trying lime: ſtone, 


p. 287, and thus compare the intrinſic value 
of the lime and marle in any caſe. For this is 


always 


5 A 8 A M A N U K E. 321 
always in proportion 10 wee ealcarcous matter 5 
contained in either. | : 
He will eaſily ci? however, that tthe 
ſame quantity of calcareou 1 
of Time, will roc 
when it is in the flats of wp ö E 1 is 
divided into infinitely ſmaller particles. can 
be more equally ſpread upon the ere and 
more intimately mixed with the ſoil. +, 48 
Hence it univerſally happens, that a much 
larger quantity of marle is applied at one dreſ-— 
ſing, than of lime. From one to two hundred 
cart loads of marle, is a common dreſſing to an 
acre ;—that is, from three thouſand to ſix thou- 
ſand. buſhels ;—whereas, from thirty to three 
hundred buſhels of Pia is a common dreſſing 
for an acre of grou nad. 1 ik; 

In theſe proportions, it is hebt to think, 
that the effects of the marle will continue to 
be longer felt, than thofe of the lime: For, as as 
the marle is gradually broken into ſmaller pieces 
every year, theſe will ſucceſſively mix with the 
ſoil, and produce an effect nearly ſimilar to 
what might be Feed from an annual dreſſing 
of lime. 

It may likewiſe be expected, that a full dreſ- 
ſing of marle, in the proportions above named, 
will produce a more capital improvement upon 
light ſpungy grounds, than an ordinary dreſſing 
of fr lime 1 independent of the 2 

Vol. . þ 4 ous 


bo. QUICK- -LYME. 


ous. matter, the large proportion of wig appli : 
in this manner may produce ſome alteration 


On dhe quality of the ſoil” This alteration, hom. 


ever, will be different according to the nature 
of the - EXtrancous. water n in 0 
| marle. 5 | 

But, as all arty borttainy A is natuitsl f 
to think, that clay lands will not be benefited 
at all by this circumſtance, as the calcareous 
matter alone in the marle will be to theſe an 
uſeful addition. Hence, light land will be in 
general more highly benefited by this manure 
than clay land, which has 2 tiſe to the fol- 
. vulgar r hymé. (177 raged >: 


He that mails that 
Will ſoon buy land ; 

But he that marles 1, 
Throws all away. | 


The truth, however, is, that clay! is as high- "I 
ly benefited by the calcarcous matter in marle 
| 4 ſand is, —ſo that a rich marle will be nearly 
equally beneficial in both caſes. A 
But, there are ſome kinds of clays that are 
very free from any mixture of ſang, and aſſume, 
the appearance of marle, and are fo called, 
altho they hardly contain almoſt any calcareous 
matter at all. —Theſe may, perhaps, on ſome 
Þ IM be an eu 0 to light ſoils, 
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and worth the expenſe, of. carrying to them 
when. near. but could never be of almoſt an 
uſe at all upon clayey ſoils: It has probab 75 
been ſome poor kind of marle of this ſort 
chat has . nile to the proverb above 2 
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"i ſhall not l to e polite wa 
for determining, when the one or the other of 
theſe ſubſtances, lime or marle, ought. to be 
preferred as a manure; as a, deciſion in favour 
of the one or the then. muſt in a great mea- 
ſure depend upon the ſituation of the place 
where they can be both obtained; — the purity 
of either of them reſpectively,— the price at 
which they may be purchaſed, and the expenſe 
of carriage all theſe circumſtances may be 
beſt aſcertained by every individual for him- 
fell Ak os TON 
But I may be allowed to . thus it ar- 
gues a great want of knowledge of the real 
qualities of theſe ſubſtances, when a man pre- 
fers the one of theſe and condemns the other i in 
all caſes, For it is merely a matter of galcula- 
tion, when the one, or en the other may be 2 


moſt valuable to oy POOR perſons. 177 0 
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If the marle be tolerably rich, ond can be 
biliped at little expenſe near the field, in the 
proportions uſyally employed ;—it will be in 
general more ad van tageous to the poſſeſſor, who 
has a proſpect of enjoying his farm for a long 
time, to uſe marle in preference to lime. 
But, hen it muſt be brought from a diſtance, 
lime, in all caſes, will be cheaper, and on that 
account better, than mare, 
If marle contains a great proportion of hu 
—it, might be worth the expenſe of driving to 
à light ſoil on ſome occaſions, even where lime 
could be Procured as cheap: — But, on all oc- 
caſions, if the ſame quantity 2 calcareous 
matter in this ſtate of lime can be obtained at 
the ſame price, tat will be a much more be- 
neficial manure for clayey ſoils than marle.— 
Impure marle is indeed ſeldom worth the ex- 
a penſe of carting on a clayey ſoil. 

Some readers will be much diſſatisfied at PREY 
ing this ſhort account of the nature of marle, 
and its operations as a manure.— For, as they 
1 been accuſtomed to look upon this manure 
as poſſeſſing ſome very ſingular qualities pecu- 
i liar to itſelf, and to think that it differed from 
lime in ſome very eſſential reſpects, - and would 
produce effects upon the ſoil, nowiſe ſimilar to 
that which would be produced by lime in any 
cafe ;—they will feel a kind of uneaſineſs at 
wg obliged to ſtrike this one off their liſt of 

diſtinct 
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diſtinct and ſeparate manures.— But it is the 
buſineſs of true philoſophy, to eradicate that 


ſpirit for myſterious credulity, which is ſoa pt 
to lull the reaſoning faculty aſleep, and mak 
the mind reſt ſatisfied with the contemplation 


of ideal phantoms created by the fancy, inſtead * 


| of "ol wed of uſeful knowledge. 1 5 
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EY 888 is 4266 found. i in "logs places, | 


that either are, or have been, covered with water. 
It is a whitiſh powder, that has been forme d by 


the gradual. eee of ſhells, in, the. 


courſe of many ages.—It is, therefore, 4 pure 
calcareous matter, without any other mixture 
than the mud, and other ſediments that t may 


have ſunk to the bottom of the water, in the , 


ponds: where it has been formed. 1 
As the proportion of ſediment that n may have 


mixed with the ſhells, may be very different in 


different ſituations ; this kind of marle, like 
all others, may be more or leſs pure, and, of 


| conſequence, of greater or ſmaller value to the 


farmer.,—lts purity may be determined by the 


mode preſcribed page 287. and its value aſcer- | 


tained with 88 
It 
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It is. uſually a light, ſpongy ſubſtance, very 

. 1 nebel) coherent, and containg more calcaregus 

matter in proportion t to its weight, than the com- 

'mon ſorts of lime. And, as it admits of being 
Ip read as 1 as lime, it 1505 in ng 


LAS ww 


£ Ahich account, 5 prime coſt of the be 
quantity of marle ought to be a little below 
that of lime, to be equally profitable to the 
farmer. IRE: W 
15 Shell marle, however, cannot be carried fo 
Tg far with profit. as ſhell lime of the beſt Pots : as 
| this Taft, i in that ſtate, Wants 4 great p 
tion of its moiſture, air, Kc. which greatly a 
wines its weight. y 
lit lis, nevertheleſs, 4 ver Best treaſure to 
1 "thoſe who can diſcover it, as it is almoſt in all 
. 'of equal value with lime, produces the 
ume effect upon the foil ,—admits of being 
equally cafflyTpread;, and can, for the moſt 
part. be obtaincl pon the 2285 at 4 much 
Fadi n ne. 
But, in Fete 8 where” pa is "arte and 
dear, {3 is of much greater value than the beſt 
lime ſtone, and ought to be prized accordingly 
by every poſſeſſor of ground; nor ought any 
ez, mM uch 2 tation, to omit ſearching di- 
| ligently 


Fg 
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gently every place, where e is 7e * 1 
nen * AUO AR it. £ 
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On many e of the Sqn at bite 
| of ſhells are to be found, which have been bro- 
ken into ſuch ſmall parts as to aſſume the ap- 
pearance of ſand. This is a rich and valuable 
manure, that deſerves to be highly prized by 


thoſe who are within reach of it; but, it is too 
often neglected and unobſerved, as this kind of 


ſand has, on many occaſions, very nah r the yy 
pearance of ordinary ſand, 

This may readily 1 be diſcovered, bu boning a 
little aqua fortis, or any other mineral an 5 


Many perſons make this trial with vinegar, inſtead of 
the mineral acids; but this ought never to be done, as it 
often happens, that vinegar makes no ſenſible ' efferveſ- 
cence with calcareous ſubſtances. I would, therefore, ad- 
viſe every country-gentleman, to keep a phial of aqua- 


fortis, or muriatic acid, always by him, for making tri- 


als of calcareous ſubſtances; the expenſe is nothing, and, 

I am perſuaded, from the want of it alone, many pebſons 
have failed to make diſcoveries of calcareous matters, that 
might have been of high importance to themſelves and 


families. 


. * 
— 
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| upon the ſand. you wiſh to examine,” If it con- 
tains ſhells, an effer veſcence will. enſue; and 
the proportion of calcareous matter, eee 
in any ſort of ſand, may be aſcertained by the 
| «fame proceſs already ſo often referred to, p. 289. 
Nor ought this trial ever to be omitted before 
the ſand be employed as a manure; becauſe, a 
very ſmall proportion of ſhells will make it 
efferveſce violently, ſo that the degree of effer- 
veſcence is no proof of its purity, and becauſe 
the propentiog' * ſhells varies in all 9 * 
Srees. | 
7 If the ſhells are Weben into very ſmall 425 
ments, and, if the proportion of ſand is inconſi- 
derable, it will "er nearly as valuable as lime, 
and may be driven to a great diſtance with 
profit. If the proportion of ſand be very 
great, the expenſe in uſing it will be great- 
er, as the quantity muſt be .confiderably in- 
creaſed. ©: — 
But, as it may, for the moſt part, be pro- 
_ cured at little expenſe, thoſe who are poſſeſſ- 
ed of it, are uſually able to employ it in great 
: quantities; in which caſe, it will produce 
amazing effects, * upon ſtrong clay 
land. 
A much ſmaller quantity of calcareous matter, 
in this ſtate, will produce a more ſenſible effect, 
than when it is in any ſort of earthy marle; be- 
cauſe, it admits, of being more equally ſpread 


upon 


| As A MANURE. 7 
un the ground, and more intimately mixed 


with the ſoil. Thoſe, therefore, who are upon 2 


the ſea-coaſt, ought to ſearch for it with care, 
as they will uſually obtain an invaluable trea- 
: ſure when they diſcover it. 


" his fort of ſand is much more common in Gs 


the eaſt coaſt of Scotland, than is uſually ima- 
gined.— All along the coaſt of Fife, eſpecially a- 
bout St. Andrew's, the ſand upon the ſhore is 
richly impregnated with ſhells ;—but it has ne- 
ver there been employed as a manure——On 
the north coaſt of Aberdeenſhire, ſhelly ſand 
abounds, and has been of late employed as a 
- manure with the greateſt ſucceſs, by a gentle- 
man diſtinguiſhed for his knowledge and pub- 
lic ſpirit in that corner.—It is likewiſe found in 
: Banflhire, where it has been applied with the 
higheſt ſucceſs. —And all along the coaſt of Suth- 
erland and Caithneſs, the ſands upon the ſhore 
conſiſt almoſt entireby of ſhells. i 
Theſe are treaſures which will enrich poſteri- 
ty, altho' they are at preſent in a great meaſure 
neglected. I mention them here to induce my 
countrymen, not to neglect} a treaſure of ſuch 
ineſtimable value. 

The ingenious Mr. Craik in Dumfriesſhire, 
—ſo well known for his judicious improve- 
ments in the drill Huſbandry, has, I am told, 
employed this manure for a longer time, and 
in greater quantities, than any other perſon in 
- Scotland, 
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Scotland, and has been highly benefited. by it. 
I wiſh to produce ſuch a reſpectable authority, 
with a view to induce others: to Follow: * ex- 
ample. r n r 


Vader 


Mr. . Voung, in one of his e 
mentions a bed of ſhells near Colcheſter, in Eſſex, 


3 which the inhabitants diſtinguiſh by the name 


of Cragg, and employ as a manure with the 
greateſt ſucceſs. From his account of this ſub- 
ſtance, it would ſeem doubtful, whether it was 
a real calcareous matter or not. But he only 
tried it with vinegar, — an acid too weak to pro- 
duce any ſenſible effect on many ſorts of calca- 
reous matters, in certain circumſtances. There 
is little room to doubt, but that, with a mine- 
ral acid, the efferveſcence would ek been ſuf- 


ficiently violent. 


9 36. 


In ſome places there are found large beds of 
oyſter ſnells almoſt entire. Theſe are ſo large, 
as to require to be broken into ſmaller frag- 
ments, before they can be profitably employed 


as a manure. And, as theſe may be eaſily cal- 
cined, 


* as, | 22 
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cined, they ought always to be FEY to the 

ſtate. of lime before they are uſed. Whoever 
finds a bed of theſe, finds a lime quarry of the 
moſt valuable ſort, and ought to value it accor- 

. 

It may be ſometimes neceſſary, to * rn mel. 
ly ſand into lime, and this may, on extraordina- 
ry emergencies, be practiſed, altho' it is rather a 
troubleſome operation. For, as the incoherent 

ſand always mixes with the fuel, and extin- 
guiſhes the fire, when in its native ſtate, it be- 

comes neceſſary to reduce it firſt to ſome degree 
of conſiſtency, This may be effected by knead- 
ing the ſand with a little clay, and moulding it 
into the form of | bricks; which, when dried, 
will retain their form ſo long as to permit the 
fire to act upon the ſhells, and burn them to 
lime, which may be afterwards ſlaked and 
uſed. A manufacture of this kind is carried on 
at the Duke of Bridge waters great works, near 
Warrinton, in Lancaſhire. 
In ſituations where lime-ſtone cannot poſſibly- 
be had, — and where the carriage of lime would 
be extremely expenſi ve, it may ſometimes be 
adviſeable, to burn ſome of this ſhelly ſand into 
lime, for the purpoſe of Building; but, if the 
lime is to be employed as a manure, it is a very 
idle and a uſeleſs proceſs: For the burning, in 
this caſe, can only be of uſe in dividing the 
calcareous matter into ſmall parts, which has 
c 9 
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already been performed by nature, Shea 
the ſhells were reduced to the ſtate of fine 


- "2 = Gy .. — 


„ 
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| This i is a manure little known i in rials al- 
tho it is common in many parts of Ireland. It 
is a hard ſort of marle, that aſſumes the appear- 
ance of ſmall ſtones, or gravel,. which, when 
ſpread upon the ground, and mixed with it, 
gradually falls into ſmaller pieces, and fertilizes 
the ſoil in proportion as it breaks down and mix- 
es with it. 

After what has ay occurred, little Ferdl 
be ſaid as to the qualities or mode of applying 
this manure; as the reader will eaſily be able 
to perceive, that, if the pieces of which this 
gravel conſiſt are large, and diſſolve but ſlowly, 


the quantity applied at one dreffing ought to be 

great, and the effects will be ſlow and laſting ; | 
Land if the gravel is ſmall, it will require a 
ſmaller quantity,—will operate more quick- 
ly, and laft for a ſhorter time, like all other 
calcareous ſubſtances in the ſame circumſtan- 


| 7 


Theſe 
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1 Theſe are all the varieties of calcareous mat- 
ter, that I have ever known to be uſed as a 
manure. They are all extremely uſeful in pro- 
per circumſtances,—perhaps equally fo, if theſe i 
circumſtances are duly attended to. To aſſiſt _ 

the farmer till further, the following general | 
aphoriſms relating to the application of calcare- 
ous matters as a manure may be of uſe. 


* 


§ 38. 
There ſeems to be only one kind of calca- 
reous matter; and all the varieties of cal- 
cCareous ſubſtances that we meet with, 
5 are entirely occaſioned by a diverſity in 
the nature of the extraneous bodies with 
which the calcareous matter is united, or a 


difference in the form it mw appear "a+ 
| ol the time. a . 
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Conſidered as a manure, theſe extraneous 
matters may be more or leſs beneficial, accor- 
ding. to particular circumſtances,' relating ta 
the ſoil, &c. In all the foſſil calcareous: con- 
cretions, clay or, ſand ſeem to be the only ex- 
traneous matters worth attending to, — neither 
of which can ever be of great conſequence as a 
manure, altho' they may be more or leſs pro- 
per for different ſoils. In thoſe calcareous ſub- 


ſtances 


3% oF Ge EIME 
ſtances that belong to the animal TY the 


fleſhy parts of the animal may be, ſometimes, 


united with the' calcareous; which will greatly 
promote their effects as a manure, on every 


kind of ſoil whatever. This does not, however, 
ſeem to be the caſe, either with ſhell marle, or 


fine ſhelly ſand; as, in both theſe © caſes, the 
animals, which onde inhabited theſe ſhells, 
have been ſo long dead, that no part of the 


fleſhy ſubſtance can remain, But the recent 


ſhells, obtained from fiſhing towns, operate 
much more powerfully as an animal manure, 


than as a calcareous mene when 8 12 | 


plied. _ 
It is not impoſlible, but that man may, in 


time, fall upon ſome contrivance, for obtaining 


this animal calcareous manure, in much greater 
abundance and perfection, than it has hitherto 
been ever obtained. There is a ſmall- ſpecies of 

freſh water wh, which encreaſes ſo faſt, as in 
a ſurpriſing ſhort time to fill a conſiderable 
ſpace with ſolid wilks, if a few of them have 


been placed in a proper receptacle for that pur- 


poſe, and water duly adminiſtered to them.— 
If then, ponds were prepared for this purpoſe, 


and properly ſtocked with this animal, and if 
they were allowed to increaſe, till a bed of them 


of conſiderable thickneſs was accumulated, 
might they not, then, be taken out in abun- 
dance to be — as a manure? Theſe, if 

bruiſed 


— 
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bruiſed under a ſtone like a tanner's wie to 
reduce the ſhells to ſmall fragments, would 
certainly form as rich and efficacious a manure - 
as cou 0 poſſibly be deviſed: Nor could there 
be any difficulty in diſpoſing the ponds in ſuch 
a manner, as to afford a conſtant annual p- 
97 It has probably bath by a — bassi 5 
ſimilar to this, that all thoſe beds of ſhell marle 
we now meet with, have been originally pro- 
duced. This ſpecies of marle is generally 
found to conſiſt of the ſhells of this ſort of 
ſmall wilk, or leſs decompoſed. The animals 
which inhabited theſe ſhells, have been once 
nouriſhed by the water contained in thoſe | hol- 
low places where this fort of marle is always. 
found, and have probably been entirely deſtroyed 
by ſome accidental drought, which deprived 
them of the water neceſſary for their exiſtence, 
—or ſome other diſaſtrous circumſtance that it 
is impoſſible for us now to point out;—and the 
ſhells remaining behind, have gradually moul- 
dred down to the ſtate in W we now find 
them. | 
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in all caſes, operate equally powerfully on 
ſoils of a ſimilar quality, and in a ſimilar 

ſtate. But theſe effects may be accelerated 
or retarded. be more uniform or unequal, 
according as the calcareous matter is more 

or leſs qr divides: wii. it is n 
Pied to the ſoil. [2 91 


11 the een matter ho, divided into very 
ſmall particles; fo as to admit of being equally 
ſpread over a very large ſurface, a ſmall quantity 
of it will produce a much more ſenſible effect, 
than if the ſame quantity of calcareous matter 
had been applied in large lumps, which could, 
in that caſe, have operated only upon a very 

few particles of the ſoil; Therefore, lime, fine 

/helly ſand, or ſhell marle, if equally pure, __ 
be applied with profit, in much ſmaller quan- 
tities than any other claſs of calcareous — 
nures. 

NHence alſo it follows, that, if equal. quantities 
of calcareous matter are employed as a manure, 
that which admits of being moſt minutely di- 
vided, will produce the greateſt effect at the 

inning ; n. the ä particles will 
be 
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be at t liberty to act on a much greater number 
of particles of the ſoil at once, than when it is 
leſs perfectly divided. 

But, if a ſufficient quantity of Walensee | 
matter has been applied, when in pretty large 
maſſes, ſo as to cover the ground pretty equally; 7 

and if theſe lumps continue to diſſolve in the 
ſoil in all after periods, the effect of this drefling 

will be much longer perceived, than that of a 
dreſſing of calcareous matter in fine powder, 
that ſhould produce at firſt an effect equal to 
this —Perhaps, in this caſe, the virtue of every 
particle of the calcareous matter will come in 
time to produce a full effect upon the ſoil, and 
benefit it as much as an equal quantity of very 
fine powdered calcareous matter would have 
done, gn at different times. Stone and 


clay. marles, therefore, are equally efficacious = 


manures as powdered lime, altho' more e in 
their operation. 

But, as lime that has been Guffored to run 
into ſolid cakes, before it is applied to the foil, 
can neither be properly ſpread upon it, nor has 
any chance of being diſſolved by the action of 
the air afterwards,—it never can be made to 
produce its full influence on the ſoil; and there- 
fore this mode of applying calcareous matter is 
the moſt unocconomical that could ever be 


practiſed. 
Vo. I. ä 9 46. 
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wh 40. 

4 eee matter, aking is not capable of 
rrearing plants to perfection, mold is ne- 
ceſſary to be mixed with it, in certain pro- 
portions before it can form a proper ſoil.— 

It remains, however, to be determined, what 

is the due proportion of theſe ingredients 

ee a N foil. 


We FAR that Neither ike nor marle, nor 
lime, can be made to nouriſh plants alone; 
and ſoils are ſometimes found, that naturally 
abound with the two firſt of theſe to a faulty 
degree. But, the proportion of calcareous 
matter in theſe, is ſo much larger than could 
ever be produced by art, where the ſoil was 

naturally deſtitute of theſe ſubſtances, that there 
ſeems to be no danger of erring on that ſide. 
Probably, it would be much eafier to correct 
the defects of thoſe ſoils in which calcareous 
matters ſuperabound, by driving earth upon 
them as a manure, than is generally imagined, 
as a very ſmall proportion of it ſometimes 
affords a very perfect ſoil. I ſhall illuſtrate my 
meaning by a few examples. 


Near 
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Near Sandſide, in the county of Caithneſs, 
there is a pretty extenſive plain on the ſea-cοα t, 
endowed with a moſt ſingular degree of fertility. 
In all ſeaſons, it produces a moſt luxuriant herb- 
age, altho' it never got any manure ſince the 
creation, and has been for time immemorial 
ſubjected to the following courſe of crops. 

1. Bear after once Pang from i 
uſually a good crop. 4 

2. Bear after once ploughing, —A better crop 
than the firſt. | 

3. Bear after once ploughing,—a an equal 
to the firſt. 

4. 5. and 6. natural graſs, as cloſe and rich 
as could be imagined, might be cut if the poſ- 
ſeſſor ſo inclined, and would yield an extraor- 
dinary crop of hay each year. 

After this, the ſame courſe of cropping is 
| renewed. The ſoil that admits of this ſingular 
mode of farming, appears to be a pure incohe- 
rent ſand, deſtitute of the ſmalleſt particle of 
vegetable mold, but, upon examination, it is 
found to conſiſt almoſt entirely of broken ſhells; 
the fine mold here, bears ſuch a ſmall proportion 
to the calcareous. matter, as to be ſcarce per- 
ceptible, and yet it forms the moſt fertile ſoil 
that ever I yet met with. 

E have ſeen many other links (downs) upon 
the ſea-ſhore, which produced the moſt luxuriant 
n and the cloſeſt and ſweeteſt pile of 
443 | = graſs, 
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graſs, where they conſiſted of ſhelly ſand, which, 

without doubt, derive their extraordinary fer- 
_ tility from that cauſe 

A very remarkable plain is found in the: 


iſland of T:7-eyve, or Tyre-ty, one of the Hebrides. 


It has long been employed as a common, ſo 
that it has never been diſturbed by the plough, 
and affords annually the moſt luxuriant crop of 
berbage, conſiſting of white clover, and other 
valuable paſture· graſſes, that can be met with 


any where.— The | ſoil conſiſts of a very pure 


ſhelly ſand. — * 

From theſe examples, I think it is evident, 
that a very ſmall proportion of vegetable mold 
is ſufficient to render calcareous matter a ve- 
ry rich ſoil.— Perhaps, however, a larger pro- 
portion may be neceſſary when it is mixed 
with clay, than with ſand; —as poor chalky 
ſoils ſeem to be of the nature of that compo- 
ſition. 

At any rate, nen theſe examples, 
as well as from thoſe that have occurred in the 
preceding parts of this eſſay, I think we may 
be ſufficiently authorized to conclude, that 
there is no danger of ever applying calcareous 
ſubſtances to any ſoil in an over proportion, if 
that ſoil was not originally impregnated * 
Jome kind of. calcareous matters. 


9 41. 
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* Calcarcous matters act as powerfully upon 
land that is naturally poor, as upon land that 
is more richly impregnated with thoſe ſub- 
ſtances that tend to produce a luxuriant ve- 
getation. | 


Wuters on agriculture have been long in the 
cuſtom of dividing manures into two claſſes, 
viz, enriching manures, or thoſe that tended . 
directly to render the ſoil more prolific, however 


ſteril it may be,—among the foremoſt of which 


was reckoned dung,—exciting manures, or thoſe 
that were ſuppoſed to have a tendency to ren- 
der the ſoil more prolific, merely by acting upon 


_ thoſe enriching manures that had been formerly 


in the ſoil, and giving them a new ſtimulus, fo 
as to enable them to operate a-new upon' that 
ſoil which they had formerly fertilized. In 


which claſs of ſtimulating manures, line was 


| always allowed to hold the foremoſt rank. 


In conſequence of this theory, it would follow, 
that lime could only be of uſe as a manure 
when applied to rich ſoils, and, when applied 
to poor ſoils, would produce hardly any,—oreven 
perhaps hurtful effects. 


I will 


* 
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I Will frankly acknowledge, that [myſelf was 
ſo far impoſed upon by the beauty of this theo- 
ry, as to be hurried along with. the general 
current of mankind, in the firm perſuaſion of 
the truth of this obſervation, and, for many 
years, did not ſufficiently ad vert to thoſe facts 
that were daily occurring to contradict this 
theory —I am now, hqwever, firmly convinced, 
from repeated obſervations, that lime and other 
calcareous manures, produce a much greater 
| proportional i improvement upon poor ſoils than 
on ſuch as are richer. —And that lime alone, 

upon a poor ſoil, will, in many caſes, produce a 
much greater and more laſting degree of ry 
than dung alone. 

A3 I concern myſelf little about FIR On this | 
diſcovery ga e me much leſs uneaſineſs than 
it will give to ſome of my readers ;—on which 
account, I ſhall not be much ſurpriſed if they 
with-hold their aſſent to this propoſition for a 
very long time. —1 do not deſire any one to agree 
to it, till their own obſervations extort aſſent 
to it, "hich, I have no heſitation in ſaying, : 
will. ſooner or later happen with every unpre- 
judiced 1025 attentive obſerver. 
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1 ſhall conclude this Very long elt; hs | 
4 cautionary advice, that might, perhaps, have | 
been more properly introduced before, if it had 
occurred at that time; but it is of too much * 


importance to be omitted entirely. —It] Is. this, 


When farmers Gb a great deal of lime, 
it ſometimes happens, that their horſes feet are. 
burnt by it, which is extremely troubleſome, 
and ſometimes proyes even fatal to the poor 


animals *;—a method of preventing or re- 
medying that inconvenience will therefore be of 


_ uſe; 
The beſt method of preventing any incon- 


venience of this ſort, is, to. ſpread the lime, 
when in its powdery ſtate, upon. the field as 


_ evenly as poſſible, —and allow it to lie in that 
ſtate for ſome time, before you begin to plough 


it—If the lime has been in fine powder, it will 
have become perfealy effete in a week or ſo, 
after which time, it will be' as little corroſive 
as any kind of common earth, ſo that the horſes 


| 
* I have 3 1 horſes actually killed by this 
means, and others ſo diſabled, as never to be * 


well 6 2 | — 
| may 
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may work among it with perfect ſafety. —But, 


if it has been ſuffered to run into clods before 


it was ſpread, theſe, if not broken ſmall, will 
bes longer of abſorbing their air, and, of conſe- 
quence, will remain longer in an acrid ſtate, ſo 
that the ploughing may, in that caſe, be defer- 
red for a week or ſo longer; nor will it be even 
then ſo perfectly ſafe as the other. 
But if it becomes neceſſary at any time to 
ba in the lime immediately after it is ſpread, 
take care to do it only when the ſoil is per- 
fectly dry; and in leading your horſes to the 
plough, take care to prevent them from goi ns 
through any wet place ſo as to wet their hoofs 
or ancles, for lime acts not at all upon any dry 
ſubſtance, but, when it is in its acrid cauſtic 
fate, it would corrode the hair and fleſh in a 
moment, if it has acceſs to water. As ſoon as 
the horſes are unyoked, keep thelr feet dry till 
you have got them carefully bruſhed, fo as to 
wipe away all the dry powdery lime that may 
adhere to them ;—and, if the leaſt ſhower 
ſhould fall, unyoke your horſes immediately, 
and carry them off the field. 
With theſe precautions, they may work 
among cauſtic lime for any length of Ut with- 
out receiving any damage. 
But, in caſe of any accident, by which a horſe 
or man that is working among lime ſhould be 


ſeoalded by it, it is always adviſeable for every 
| farmer 
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Audi who has work of that kind going for- 


ward, to keep a tub of very ſour milk or 
whey in ſome place ready to waſh the patt af. 


fected well with it, which will quickly deſtroy 


the poignancy of the lime, and prevent the 
miſchief that would otherwiſe ariſe from it. 


The ſourer the milk or whey is, the better it 


will be for this purpoſe; it ought therefore to 


be long kept. For want of this, vinegar will 


produce the ſame effect. or very ſtale urine will 
be of uſe ;—— but the milk or whey is the 


cheapeſt and beſt remegys and ought to be 


always in readineſs, 
POSTSCRIPT. 
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In the preceding eſſay, I have ſuppoſed that 
no other abJorbent earth is ever mixed with the 
calcareous in any ſort of lime-ſtone ;—becauſe, 


in fact, if ever any of theſe are mixed with 
the calcareous in theſe ſubſtances, they are in ſuch 
ſmall proportion as not to be worth regarding. 


Thoſe, however, who want to be critically. 


exact in their analyſis of lime-ſtone, may dif 


* Abſorbent earths are all thoſe that unite with acids, 
of which there are ſeveral varieties; calcareous earths 
being one of theſe. 


cover 


* 
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cover if there is any other ſort of abſorbent 
earth contained in it, by dropping into 1 fil- 
tred ſolution obtained by the proceſs, 4 1 2:-Þ 
286. a few drops of a clear ſolution of volatile | 
alkali.—If no turbidneſs enſue, the calcareous 
earth has been pure, —IFf any precipitation takes 
place on adding the alkali, drop more, —and 
more, till no turbidneſs mie ben filtre the 
whole ; hat remains in the filtre is abſorbent 
earth that is not calcareous. For acids attract 
volatile alkali more ſtrongly than any of the 
abſorbent earths, except the Alcareous claſs 
alone. | 


$ 2. 


It may oftener happen, that a conſiderable 
proportion of gypſum may be united with lime- 
ſtone in the ſame quarry; and, as this ſubſtance 
would greatly alter the nature of the lime as a 
cement, (ſee p. 234.) and would probably affect 
It as much as a manure, it is of more impor- 
tance to inform the reader of the eaſieſt way of 
diſcovering this ſubſtance when it is preſent it in 
 lime-ſtone. | 

It has been already ſaid, that gypſum is a 
compound, conſiſting of the vitriolic acid and 
_ calcareous earth; and, as the vitriolic acid at- 


tracts this earth more ſtrongly than any of the 
+ other 


* 
* 
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other acids, this compoſition. i is not in the leaft 
affected by either the nitrous or muriatie A= 
cids. 


the proceſs deſcribed 4 12. p. 280. it will re- 
main untouched by the acid, and be found in 
the filtre, after the calcareous earth diſſolved in 
the acid ſhall have paſſed en it, * a 
part of the re/iduum, 
Take this reſiduum, ha Barn" to it 
nearly its own, weight of fixt alkali * previouſly 
diſſolved in a conſiderable quantity of water, 


and filtred; — digeſt it in a warm bath, or even 


boil it for ſome hours; pour the whole into a 
filtre while yet warm;—as the fluid paſſes 
through the filtre, pour upon it more boiling 
water as that paſſes off, continue to a0 


more water, till it comes through the filtre quite 


inſipid and pure, and then let it run off en 
tirely. 


By this proceſs, the vitriolic, acid leaves the 


_ calcareous earth tou nite with the-fixt alkali, (io 


which it has a ſtonger attraction), and with it 
forms a vitriolated tartar ;—this vitriolated tar- 
tar, and the ſuperfluous alkali, are diſſolved by 
the water, and carried through the filtre along 
with it, ſo that what remains behind is the ear- 


Ti By | 
| thy 


ee it boten 40 ki ſhall be 
contained in any calcareous . maſs examined by 
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thy part of the gypfum, and the heterogeneous 


matters contained in the original lime-ſtone.— 


By pouring u pon this reſiduum, therefore, ſome 
nitrous or muriatic acid, and treating it as di- 
reed, & 12, p. 286. the calcareous earth that 
was in the gypſum, will be now entirely diſ- 
ſolved ; ſo that, when it is filtred 4 dry, 
the difference between the weight of this ei- 
duum, and what it formerly was, is the real 
weight of the gypſum originally contained in 
the lime-ſtone. 
N. B. If the alkali employed to decompoſe 
the gypſum was in a md fate, the calcareous 
earth that remains, will efferveſce ſtron gly 


When it is diffolving in the acid; —but, if a 


cauſtir alkali bas been employed, the lotion 
will be effected without any efferveſcence at 
all. | 

1 vitriolated tartar is not readily ſoluble in 
water, a conſiderable quantity requires to be 
employed, which oug ht always to be hot, 
that the ſolution may be effected the more rea- 
dily. 


+ lah ger 
It has. alſo been ſaid (p. 193. d 5.) that the 


only extraneous matter contained in lime-ſtone 
1s and. But, altho' ſand in general does pre- 


dominate 
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matters in lime-ſtone, as to authoriſe the ex- 


preſſion zn general, yet there are ſome excep- 
tions that ought to be taken notice of. 
ſt, There are ſome kinds of lime-ſtone, 
that, when analyzed, are found to contain a 

refiduum, conkiſing of a ſoft ſlimy-like ſub- 
ſtance, This is always in very ſmall propor- 
tions, and has probably been formed by a ſedi- 
ment ſubſiding from the water while the rock 
was forming. It ſeems probable, that this kind' 
of lime would be leſs proper to be PI as 

a cement than as a manure. 

ad, Altho' marle and lime- ſtone are juſtly e- 

nough diſtinguiſhed in the text (p. 193. $ 5. ); 
yet, it happens, that clay and ſand are found na- 
turally mixed with one another in ſuch various 


proportions, and in theſe ſtates joined with cal- 


careous matter, that there is no poſſibility of 
aſcertaining the exact point where marle ends 
and lime- ſtone begins. | 
A very ſmall proportion of clay is ſufficient | 
to make an exceeding hard lime- ſtone relent in 
time in the air, and fall to pieces; ſo that there 
are many ſorts of ſtone marle that conſiſt chiefly 
of ſand and calcareous earth, and only a very 
little clay. 
Theſe very hard kinds of mike may be ea- 
ſily burnt into lime, — ſo that they may be indiffe- 
rently called marle or lime- ſtone. 


3d, 


thus ſeparated from the ſand entirely; when 
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za, The ſame may be ſaid of the diſtinction 


1 e marle and chalk; (p. 13. $. 5.) Many 
_ - ſubſtances, which have the appearance and dif- 


tinguiſhing properties of chalk, contain clay in 


different proportions. —Thelſe diflolve | in the 


air, or run, as it is termed, more readily than 
the pure hard kinds of chalk, and el more 


unctious or fatty to the touch, from whence 


they are called fat chalks.— Theſe, however, 


may be converted into lime, ſo that they 
night indifferently be called chalk, marle, or 
2 een. | 


The lime that is made Gow any of thoſe ſub- 
ances that contain clay in their compoſition, 


is more proper for manure than for cement, eſ- 
_2ecially that made from thoſe ſubſtances that 
| way be made to fall after they have undergone 


only a ſmall degree of heat in calcining them, 


as in chalk; becauſe, in theſe caſes, the clay 
ill not be ſufficiently burnt to prevent it from 


ing affected by water, and rendered ſoft by 
it.. 


The proportion of clay and ſand contained 
in any lime: ſtone or marle, may be aſcertain- 
ed, by diffuſing, in water, the reſiduum obtain- 


by the analyſis 9 12. p. 286 allowing it to 

bſide a little, and gently pouring off the flu- 
id parts from the coarſer ſediment that ſubſides 
% the bottom; for, as clay remains much lon- 
er ſuſpended in water than ſand, it may be 


the 


duanti 1 
This is rather a mechanical, than a chemical Et 
| proce „hi ch is called elulriation. : 
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the water comes off clear, after having been 
left to ſubſide a little, the reſiduum may be eva- 
porated to dryneſs, and the loſs of weight it _ 
has ſuſtained by this b bern denotes the : 
. W 


\ 
þ 


90 


"of 


It has wa demonſtrated above, p. 237. J 25. 


that the quality of lime, conſidered as a cement, 


is greatly altered, by being more or leſs perfect- 


ly calcined ; it may therefore be, on many occa- 


ſions, of 8 to thoſe who are concerned in buil- 
ding, to be able to aſcertain what proportion of 
any particular kind of lime is really reduced to 
a cauſtic ſtate. This may be done as under. 
Take a known quantity of the quick-lime, 


| perfectly dry,—add to that its own weight, or 


more, of common crude ſal ammoniac *, previ- 
ouſly diſſolved in a large proportion of water, 
and filtred, —digeſt this nearly in a boiling heat 
for ſome hours, till no more ſmell of yolatile al- 


kali is found to ariſe from it, - adding freſh wa- 


ter as it evaporates. When the volatile alkaline 
ſmell is no longer perceived, throw the whole 


% Obſerve, it is not volatile ſal ammoniac. 


into 
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23 z 8 75 - a filtre, Ist that paſs ol add more „ 
Mater, —anck more ſtill, tillat comes through the 
jltre taſteleſs and pure; then dry the re/aduum 

Aud weigh it the difference between that M 
3 : . "the x weight of the original lime, denotes the pro- © 
3 Portion of pure cauſtic e Was contained 
x * in the original mas. 

1 For, as the muriatic acid attracts ae calca- 
reous earth more ſtrongly than it does the vola- 
tile alkali, the acid of the ſal ammoniac *, du- 
ring the proceſs, quits the alkali, and unites - 
with the lime, and the alkali is ſuffered to fly 
off in a pungent vapour. The new ſubſtance 
formed by the union of the quick- lime with the 
muriatie acid, is called liquid hell; and, as this 
is readily ſoluble in water, it paſſes off, together 
" the remaining undecompoſed ammoniacal 
falt, with the water through thefiltre; while the 
uncauſtic lime, as it was neither capable of : acting 

upon the ammoniac, or of being diſſolved in 
Tha water, remains Fre” in its ſolid _ 


12 Crude ſal ammoniac, is a compound falt, contig 
af the n 
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THE END OF THE FIRST VOLUME. 


